PCX m m m m m 




(51) mmmf^ms 

C12P 21/08, C07K 15/28 
C12N 15/13 //C12P 21/00 
(CUP 21/08, C12Rl:91) 



Al 



(11) BII^2^W« 



(43) H^i^MB 



WO 92/19759 



1992^11 120(12. 11.1992) 



(21) mmmmm-^ 

(22) iii^.mii0 

(30) m^nf'-^ 

3/95476 
^IFf 4/32084 



POT/JP92/0 0 54 4 
1992^4^24B(24. 04. 92) 



1991^4^258(25. 04. 91) JP 
1992^2^190(19. 02. 92) JP 



(71) tBMA C ^H^:^ < -^--^-r ©ti^Pjcowr ) 

(OHUGAI SEIYAKU KABUSHIKI KAISHA) C JP/JPD 
=rli5 y^'^.mmmMSTBSmi-^ Tokyo, (JP) 

(72) ^§§^ ;*-i:D^ 

(75) ^B^m/tiimA (:?I^PfrCt:?^.-C©^) 
±miife^(TSUCHIYA, Masayuki ) CJP/JPD 
q5i7(SATO, Koh)CJP/JPD 

T412 ^m^^mwtmti^f^i- 135 

ff^l^iJfe^^^F^ Shizuoka, (JP) 
(BENDIG, Mary Ma r g a r e t ) (GB/QBD 
yu-^Y n-K64 London, (GB) 
(JONES, Steven Ta r r an ) CGB/QBD 
^s'Ki^s'h, -r :^o— XIO Hertfordshire, (GB) 



(SALDANHA, Jos6 Wi 1 1 i am) [QB/GBD 
!>*'t22 Middlesex. (GB) 

(74) KmA 

^m± ^Tf: Bi, ^(AOKI, Aki ra et a I.) 

xio5 MM^mi^^yf^-rusmi 0-^ m^^yr^^^^ 
'^^^mmmmmm Tokyo, (jp) 

(81) jgjeo 

AT (l^lNi#i^), AU, BB, BE(^iHJ#i^), BF(OAPI#l^), 
BG, BJ(OAPI^i^), BE, OA. OF(OAPI^i^), 
OG(OAPI^), OHCmi^), CI(OAPI#i^), 
CM(OAPI^^), OS, -DEQ^'M^'), DK(^jf«^). 
ES(^iH^#l^), PI, FR(^iHI^), GA(OAPI^i^), 
GB(^;«1#i^), GN(OAPI#i^), GR(^iHim), HU, 

iTcmmf^:>, jp, kb, lk, hvQmmw?:), uG(imi^:>, 

MG. ML(OAPI#i^), MN, MR ( O A P ) , MW, 

NL(©:jNmt^), NO. PL, RO, RU, S S E ( ) . 
SN(OAPI^I^), TD(OAPI#i^=), TG ( OA P ), US. 



(54) Title : RECONSTITUTED HUMAN ANTIBODY AGAINST HUMAN INTERLEUKIN 6 RECEPTOR 



(54) mm^^s 



100 



©4^y ^ PM 1 a 
o PM 1 

• RVLa+RVHf 



50- 



Inhibitory rate {%) 
Antibody concentration 
chimera 
mouse 




10000 



(57)Abstract ^.^^^^ 

A reconstituted human antibody against a human interleukin 6 receptor (IL-6R), which is composed of: (A) an L chain 
composed of (1) the C region of a human L chain and (2) the V region of an L chain comprising the framework region (FR) of a 
human L chain and the compiementanty-detennining region (CDR) of the L chain of a mouse monoclonal antibody against a hu- 
man IL-6R, and (B) an H chain composed of (1) the C region of a human H chain and (2) the V region of an H chain comprising 
the FR of a human H chain and the CDR of the H chain of a mouse monoclonal antibody against a human IL-6R. Since most of 
the reconstituted human antibody originates in human antibodies and the CDR is lowly antigenic, this antibody is lowly antigenic 
against human and hence prospective as a therapeutic agent 
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I L - 6 Rin:#:0i*i. p M- 1 tKi^t<mh^i,^^mmm^'^ 

0F R ioralteii^ir^ffiliHt^Jj^^iS-rs z <h*^M^ 

-r> V :^ P M - 1 L HJ^Of H VflJ^^, OWL 

(or Leeds) database of prote 
in sequence si;: M.{l}$tl'S'^"^T©Sl^"r<;x 

'^ti7.^W(0'^%^Vim\^-Z\%^ P M- 1 tji#:0 LCI Vfl 
iiliv«>:^|n;#^musigkcko (Chen. H. T. 
J. Biol. Chem. (1987) 262:13579 
-13583 ) ©L 11 Vf|Jii^*>^fHLT^^^9. 93. 5 
%0^-ig^ (identity) *^#iEL:fco P M - 1 !n;#; 
©HllV|IMtt-=f''^Xfn:#musigvhr2 (F. J. G 
rant^). Nucl. Acids Res. (1987) 
1 5:5 4 9 6 ) 0 H IK V g ^fK L TJs ^9 . 8 4 . 

0 %® l5|-i4;i>^#4£ L:^Co V ^7 p M - 1 in;#i0 V$I^«gE 

V ^ X V vIMiwiiJt^OlsI — 14^^ -r ^ X P M - U)i 
#^0 V fIM:;{)^ftMe^>5: V T> V^IJ^T'fe-S.C: izit^Tk^^ho 
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t VflJ^irKLTtt. X P M - 1 St#^® LII 

Vflittt. RE I t hW^n?> ^ h^{¥ k 1 h u r e ( W. 
Palm^. Physiol. Chem. (1975) 35 

6:167-191) (DLmymmizMhmiULx^^io. 7 

2. 2 it:&^#^E'r -So P M- 1 fii#:(Z>Hg[ VfS^«. 

t hfrii^ humighvap (VAPXH. W. Schro 
edert>. Science(1987)238: 791-7 
9 3 ) trSI>^fKL'T#«} . 7 1. 8 %® Pl-itJ&^^iS'r 
-r^X P M - 1 i^t^^-^jOS^^^ft^^V^A-Kl^lt-rS*-^ 

M&OPBlM^P^^'Sj'i:!^*-'^ X P M - 1 O VM:^^ t h 
M-ftf (humanize) 5 <i: ^^t*o 

v^X PM - 1 in;#:© V$IJi^$ ^tw. E.A. Rabat 5). 
(1987) Sequences ofProteins of Immunological Interest, 
Forth Edition, U.S. Department of Health and Human Ser 
vices, U.S. Government Printing Of f i ce t3 ck *} $ tl § . 
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^ 1 

V P M- 1 © V^MCD F R M 55: 5 « 0 iJ- 7* 



'0 

A. LH' VfIJiK:*,Mt-5 F R 

HSGI HSGII HSGIII HSGIV 
70.1 53.3 60.7 59,8 

B. HII V^JiJ3*Mt« F R 

HSGI HSGII HSGIII 
44.1 52.9 49.2 
(1) n y -fe yf- X @e?!l K a b a t t> ( 1 9 8 7 ) IZt^W, 

•7<;:z.PM - 1^#:®L|IV ^WkO F R t h L II V MM 

o f- 7' i?' ;u - 7' I (HSGI) o n y -fe y-y- X @e ^rj <?> 0 F 
R LT*? ^9 . 7 0. 1 % 0 H — S:^^^:^^ ^ o v 

^;<.PM-10H|gV^Ji0FRlit: hH||VfIJi0'9-7*i?'' 
;i/ — 7* 1 1 (HSGII) 0 3 y -fe y if >Me :^)^ 0 F R t3 » ^5 
lifKLT*?^9. 5 2. 9 %©|Bl — 'ft^^^iSt- d^^*©^ 

ma. ^^n©t h^#:<i:0jti2*^«>#«>n7t)gm$^^LT 

(.^§0 b h R E I tj30LllV$IJ^ttb h LII VMj^©-9-7V 
;i/-7*I5lML. -eLTt hVAP4J©HllVfIjitib hH 

II V 0 © -9- rt^'' - 7* I u:: Jl -r s c 
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^it©fca6tr li-9-7*^^p~r I (HSGI)K:M"r§thL 
II VflJi^fl^ffl -eLT^^^t h PM - lin;#:HllVfI 

^fD^it©:^ca6t;:ii-9-7'iJ'*;i/-7*ii (hsgii) {viMt'-st 

1 ) o Mlfi©C:'i < . V'i^ P M - 1 St #: CD LUVflM 

11 ¥$1^^0-9- 7* iJ^;^- 7* I 0 1 ^^MT'25§ t h LIK v^IJi 
R E I LT^^fCo ^-:>T. h P M - 1 ifl; 

#^ L II V fIJi 0 ^it i;: T R E I 0 F R ^ fJ!ffl L /c c 
^fc. h PM - l^#:L0iVMM0ltSg0/::fe©m 

LTR E I 0 F R^ftffl L-i^Co 

R E I < c:;^L^>0t hFRititlli. ^>i©t hRE I 
tz:Jt>^T 5 M©*S3t*^#^E^S (kabat^>. 1987. 

J;tLli*fiifi 3 9 , 7 1. 1 0 4. 1 0 5 ^^0^ 1 0 7 ; S 2 
^#M0C:i) o FR44'O3ffiI0^{i:: (©»1 0 4. l 0 

10 7) liife© b h a: LII*^^)© J flJiirSl^T^^ ^ . 

-euT^ntJcKit ^*^^0iiB^^^'r=t©T*^i:s:^.^ (l. r 
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iechmannt>. Nature (1988) 322:2 
1-25) o iiiM 3 9 7 1 tr^Mt ^ 2 jiO^ibtt v y Y 
CAMPATH-im^^OLU'V^IJiOF R 4^ 1" 7 

^ J mi^h^ ^{bT -^ytCRiechmann^). 19 
8 8 ) o 

Mmi^^ h PM - l!n:#:Li|V$IJ^0 2o0yN-:>'3 
^it L c H— © 3 y ( — i/ a y Taj ) Ir^ T 

fc h F R lig^^b h C AM P A T H - 1 H!n;#:t|3tr# 
i£-r 5 REIt3^<FR(Riechmann^j. 1988) 
tn — '^h'O. LT V X C D R ti V ^ P M - 1 JS^CD 
L II vflJ^4'© c DRtni^-^h-^fzo O/s - 3 y 
( j-<- i/ a y r b J ) ttyx'- gyfajKiSt. thFR 
34»©eM7 itw;fe^j-§T^y^iiio<?^^M{::-r-&o c. 

Chothia^. J. Mol. Biol. (19 8 7) 1 
96:901-91 7 mm^H^^ o IZ^ 7 1 « 

L II V %tm<D C D R 1 (OWMtfi (canonical) tfit 

©aUrS^T'^)^. ::©iiS©T^y^liLllvMJi©CDR i 
im^t^-rihh^ . v^xPM- iin:#J©L 

CI VflJitr^H^T. <aM7 1 l±^n i/yTfeS. t h 

P M - 1 St;#:© L II v^Jt© A - 3 y r a J ©^ittci5^ffl 

L It $ R E I © F R C *J t'^ T SB 7 1 li 7 i ^ Jl^ 
T^^yTfeo^c. S^^t b PM - 1 m^^LlI VMJii© A 
- i/* 3 y r b J ir^ T . fjiE 7 1 © -7 i CI ;i/ T 7 CI. y 
^'i77.PM-lJ)L#:L||VpI*j5*t;:Mai$tL§^otw^nv' 
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mm. mm^^ fcampath-i um^^rom^ofz 

tbtZ^M^ntz REI0FR(Riechmann^. 19 
8 8 ) RV^U^)^^ h P M - 1 in;#^0 LII VflMO 2 S^® 

^2 

FRl 



VlPM-1 
fiEI 
RVta 
RVLb 



1 2 
12345678901234567890123 

DIQMTQTTSSLSASLGDRVTISC 
DIQMiaSPSSLSASVGDRVTITC 
DIQMTQSPSSLSASVGDRVTITC 



CDRl 

3 

45678901234 
RASQDISSYLN 
RASQDISSYLN 



VlPM-1 
REI 
RVlS 
RVib 



FR2 

4 

567890123456789 

WYQQKPDGTIKLLIY 
WYBQKPGKAPKLLIY 
WYQQKPGKAPKLLIY 



CDR2 

5 

0123456 
YTSRLHS 
YTSRLHS 



VlPM- 
REI 
RVta 
RVLb 



FR3 

6 7 8 

78901234567890123456789012345678 

GVPSRFSGSGSGTDYSLTINNLEQEDIATYFC 
GVPSRFSGSGSGTDFTFTISSLQPBDIATYYC 
GVPSRFSGSGSGTDFTFTISSLQPBDIATYYC 
Y 



CDR3 

9 

901234567 
QQGNTLPYT 
QQGNTLPYT 



VlPM-I 
RBI 
RVlb 
RVLb 



FR4 

10 

8901234567 

FGGGTKLEIN 

FGaGTKVEII 
FG8GTKVEIK 
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?± : R E I © F R anmrn,^ bCAMPATH-1 H faft: 
^ iZM^m-^ tl^ h OT! h ^ (R i e c hmannf). 1 9 8 
8)c RE I OF 5 mOTWi^itbfzr ^ y miti^ h 

RE I or ^ y m^^] (Plamt>. 1975 ;0. Epp 
^.Biochemistry (1975) 14:4943 

-4 9 5 2) i)-^^mti^r ^ y m'^h^o -e^XPM-Uji 

PM - 1 in;#:©HiKv$ijiiE^© t V nmvmmtcDitm 

c *>n^ T . zmt^ h H V §iM 0 •t^ 7' i?' - r 1 1 © ifi^ 

MNEW^. Sli^t bPM-li)T;#;©HllVfIM®f^|g© 
/i»©ai^tt*4i: LT. S-O^S^^t h P M - 1 © H II 

YnmomfofzitxDmmt Lxm^^tzo 
mmwi. k h p M - 1 mi^nmymmo s mmo^^i; a y 

Rltmm^Bl. S^lZ^^t^NEW FRlzm^^X^^O. 
^LT-7<;xCDRtt"e'?XPM - 1 iS #: H H V flJ^ i^" © C 

D R tni^xh^o t^FRItI©7^®©T^y mm^ (©m 

1. 27. 28, 29. 30. A B RV^ 1 1 i M 3 ) It 

m^i^^iz^m^t^mw'&^:^^'^m^^m'r ^ hotmm 

$tlT(r^-5, v^XPM - lijt#^©VfI:ii©*x;i/H:*?l^T. 

HiivMii*©^^ 1 «c D R;p-r©3g < j;:©M-r.s^ffi 

^ST'$>§o ^ffi 2 7. 2 8. 2 9 . RZf^ 3 0 li. C. C h 
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othia^. Nature (1989) 34:877-8 

8 2}j:J;^li^$ti§cf;-9t3HIIvflM0CDR 1 ommm 
(canonical) ^itOSPrS-T t) . -eLT/X^H 

M - 1 V fl CD^ X J;: T $tL5 (Choth 
i a 1 9 8 7 ) o mm A Sttvt^xPM - IJIi^^OVtl 
JiO^-r^i't^^n^Tarjifc (bur i e d) t LXU^ 
^tl^CoS-^/c (buried) © ^ft: « V fIi^SLC>* -e 

0in:im'^sps®^i*^^it^«^:^-r^ wMii^^fe^o ^S7 

Itt. Chothia^ (1989) Kl J; «5 ^ *l ^ ^ 

HII VMM® C D R 2 (canonical) 
0IH5^T^ S^BS h h P M - 1 6 SMO^>5--i^' 3 

yttb hNEW0FRit»©C:tL^7 o©{iiS0T $ ^ 



FRl 

12 3 
123456789012345678901234567890 



CDRl 



VhPM-1 



DVQLQESGPVLVKPSQSLSLTCTVTGYSIT 
QVQLQESGPGLVBPSaTLSLTCTVSGSTFS 
aVQLaESGPGLVBPSQTLSLTCTVSGYTFT 



123455 
A 

SDHAHS 



NEW 

RV„a 

RV„b 

RVhC 

RV„d 

RVhB 

RV„f 




Y--T 



SDHAWS 
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VhPM-1 

NEW 

RV„a 

RV„b 

RVhc 

RVHd 

RV„e 

RVHf 



FR2 

4 

67890123456789 

WIRQFPGNKLENM6 
WVRQPPGRGLEHIG 
WVRQPPGRGLEWIG 

M- 

M- 



CDR2 
5 6 
01223456789012345 
A 

YIS-YSGITTYNPSLKS 
YIS-YSGITTYNPSLKS 



VhPM-1 

NEW 

RV„a 

RV„b 

RV„c 

RV„d 

RVue 

RVHf 



FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

RISITRDTSKNQFFLQLNSVTTGDTSTYYCAR 
RVTMLVDTSKNQFSLRLSSVTAADTAVYYCAR 
RVTMLVDTSKNQFSLRLSSVTAADTAVYYCAR 

R 

R 

R 

R - 

R-- 



VhPM- 

NEW 

RV„a 

RVHb 

RVhc 

RV„d 

RVne 

RVHf 



CDR3 
10 

5678900012 
AB 

SLARTTAMDY 
SLARTTAMDY 



FR4 
11 

34567890123 

WGQGTSVTVSS 
W6QGSLVTVSS 
WGQGSLVTVSS 



^ : N E W® F R KlttSm^t bCAMPATH-lHj^C 
— — i^'gV (Ri echmann^. 1988) ^ 
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Smtfel^ F P M - 1 m^Y^M^n - K-r ^ D N AO^^M 

nmm^ h p m - i mwLmRzj^^mvmmo^n^no 
-rssipj^t h vfiM^3- K-rsr^x $ k^p c r 

^ ffl^t h VfIji*t-#^^« C D R 

$ -r ^ X P M - 1 5> 0 C D R cfc ^9 L.5feo 

b h P M - 1 Si^cLlI VflJ^^ri - K-r § D N A0ftlS0/c 

s^^t h D 1 . 3 L0iv$iM^3- K-r 

S DNA$#W"rS7*7>^ ^ KDNATJb^lfco C:0S«^ 
bhDl. 3 LllVflMttt h LilVflJgjR E I 4Ji3#ii-r 

§ F Ric^v^T#^$ti/io mmm^ h pm- im^^imY 

fll^^n - D N A0i^^0}fc36©mM*tJf4lig^^ t 

FDl. 3 HlIVMJi^^- Kf-S DNATfeofCo C:<DS 
^^bhDl. 3 fji#^HlI V$IM^:3 - K"^^ D N A k h 
HilVlfJiNEWCW. Verhoeyen^. Scien 
ce (1 988) 239:1534-1 536)^:3-K"r 
^ D N A*tI#S1''S F R^n - K-r S D N At^^l^TftlS 

mmcD thFR^^-K-r-s d n A^^^i-sa^r^ 

^KDNA^jitXl-^c^. -r^XDl. 3CDRjrf^^^^ 
XPM - Ujt#^CDR0Sm^nJtgt-t-^^^i3P CRr^ 
-f -^-^^it LT^gg L/Cc #S^^b h P M - 1 iKi¥ 
vmM^-o^^ 3 -f v-tt-:? 7. P M - 1 in;#^ C 

r,R^3_|r-^§DNAge?!l^#=^L. ^LT2S^07*7 
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t:^'o izmtf^nr^^^o -mo p c RKBiz^if^ 5 mm 
(DP cR7'y ^ -^-ommi^K m^mmm^ b vmm^c^ 

V M 4i {C#i£-r5CDR^3-K-r<SDNA:6^^^<SP C 

R^figti^ ^ ^> Lfc (iijfe#ij7. mzjfizmiiSLV^ms^0 

LT. S^JiRt h P M - 1 L||Ra^Ht|V$IJ^0vs•-i/ 
^ y r a J D N AiEMj&^iE 1/ T ^ ^ ^iB^fl^ n - K 
LTV^-S d i^«il|lL;to IP^^ t h P M - 1 in:#^LlI Vfl 
3 y r a J © @2 ^ 12 ^Ij # 5 5 iZ^to 

mm^^ h p M - 1 mi¥vmm(Dmc!>/'i- 3 y - k 

-r-SDNAlJ. nx P C R -^M^^^ ( K a m 

ma n ib. 1 9 8 9 ) iZt>-fi!)^r^MW^ia:^tc:fjm=&^\^^X 

ifmLfzo nmm^ h p m- i m^'^nmomfi^zmLxsd. 
mLfzJ:r>iz. mmm^ f p m - i mi^hmYmmo i 

ii j!jn ® A - i; 3 y ( /s- - •>* 3 y r b j ) ^ n - K f § D N A 

^^tiSL. ^ lt#i«b54 t h p m - 1 mi^nmymmcD 5 a 
!i © aitra © - 3 y ( - a y b J . r c j , r d j , 

rej.;&CKrfj;^r2 - K § D N A ^ L Jt o d ^ ^ 

Ojgmoy^-iya y«. H — ^^--i/'a y ;()^ ^ © ^ B © ^ 

m^tifzo D N AmmiZiH^m^mit^mxt ^ p c r r ^ -r 
-^-t^m^^ntzo -mo p c RKBizm^. pcr^^j^ 
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it® 51^ VC^^-Z^f-^^Z. i^StlSL/Co S^filct h P M - 1 
^#:HM V^Ji/N'-i^* a y r f J ©ie^J^ie^J#-i- 5 4 
•To 

S^^t h P M - 1 in;#^ VEJi©a>«? ©^<-i/ 3 y 0 D N 
AiB^ij€ieM-^mi-ct ^liEL/c^s Sli^t h P M- 1 in; 

VflJi^ :3 - K-r D N A^. k h Cffii^n - K-r S D 
N A^-TTfil^W-r ^HiEM^M^^^-^ ^ - ^-"t^7'^^ n- 
^y^J'^L^c. S^^t h PM - im^^VIIL|IM^3- Ff 
§ D N A^ k h LII C$IJ^^n - K ^ § D N A @E?!l i3 ii^ L 
;^Co H^^t h P M - 1 Jn;#iHiI V$Ij^^i2 - Kt-« D N A 
^ b h r - 1 C pl^i ^ :3 - F f § D N A iS^lI J- J^c o S 

M 1 i-^'f ^ -5 H C M V^Ii-^i? -^^^ti& LT. HCM 
V7*a* — ^ — • xy/\y -9- — pIM^ b h X n y y- 3 y 

>'Ti?:?'— (human elongaiion fact 
0 r ; HEF - 1 or) — :^?--« xy/Ny-th-iilJ;^^ 

^^TLfz (HI 5^#M0wi) c 

i3 SIf ^ k h L 11 V fl ^v- i/' 2 y ( a ) H M V fl 
Ji/x- 3 y ( a ) - ( f ) ©-r-^T ©ffi-^-fr* b h I L - 
6 R '^©^'^i--:><'^T|i^ilL>. -eLT-e©^^. HJIM 1 1 
^r#0ir|BSc-r ^ ^ -5 t::. LH'^^f-^fgy (a) iHfiv^- 
i-" H y ( f ) b h + y 7 p m - 



if ^: li ^ 
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SDNA^DPCR^?^~^yt/Jr-:)^,^Tt21{L5^cJ;•9^3LT 
c D N A^-g-^ L/co S^^t h LlIXttHIIVfUi 
^ a - K -r ^ D N A iE^iJ © Mi^ ^ t.^ ci; -3 t:: m\ -^niz? C 

VMJ^i-MlS-r 5h5sB-*II cDNA*^^PC R^^!^^ 

^0 P C R^^Jfel*^#iS -:ar«^mal^ 4 0 8 bp©:l$ 
mi5\t^ *)5@(.^ 2 9 9 bp0PC R^^mxh-^ fZo 
iELl^-9-^XOPCR ^m^lt P C R ^^Jg3©^^^ao;^^j 
9 0%^tSfes -eLTJS^^PC R^^tJli^^^S0l^3 1 0 

%^a»ybo S^fiicb h Hll vfIM^;o^^T^)•?'«^) 2 

©PC R^^tJ3()-#l£L. -:^rtt^J©3l^ 4 4 4 bp©:S$^ 
WL. ^LTfti!:^tt3 7 Obp©:S$©M^^PCR ^SS^felT' 
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^^isbtz. iEH.^if'f X© P C R^^%l±P C R^^JgJ©^ 

Y ^ T ^ -fe 7* — leM © 3 y^iV^T^ ( B r e a t 

hnach. Re>NAnn. Rev. Biochem. (1 
98 1) 50: 349-383) i;:fflS^SC:i:^>^^^3(>^i 

^ T -fe 7*iJ^ -SP^a^^^-r "5 :fca6^ bhPM-llrC^^ 

LlIS.tKHlI VflJiO-etL-rtl/N'-v? 3 y i" a J IkTl- ^ f J 
- K:r5 D N ASe^J0t>-r*-J5:^II^H5^0 P C R - ^ 



wo 92/19759 



PCr/JP92/00544 



31 

mm (ie?ii#-i-:5 4& af5 5) 0M#0 y -^'-mm^^^t 

^n^j^-fybnytt^ji^ji.ig^i^tbDl. 3m#:0 
V IIM (Verhoeyent). 19SS)^:n-Vt^D 

(M. S. Neubergert>. Nature (1985) 
3 1 4 : 2 6 8-2 7 0) ^n-K'r'SDNAt3:i3l€t*So 
S^filcthDl. 3 KtS D N Att. li; x^Jg 

T^Jl$tL3^c;^c86 vt!? :^ V -r^'-^f y h n y 0 ;(>^fi^ T 
feoJto y-i5''-'fyhny Itf^m^ a 7' y y 7* n ^ - rJ' - 

(M. S. Neuberger^j^Nucl. Acids 
Res. (1988) 16:6713-6724) ifi^U^^ 
WLTlr^Sc h PM - lin:#iLlIS.i>*HlI^r2- K 

•r-S D N A;!)^^!^;/ n 7* y y a =t - ^ - 1>JL^ (D T^ n ^ - ^ 

r^0^ y hny«. S^^b h VMM^3- S D N A0 
PCR-i?n-j^yiJ^{3ck^ (HJfe^J 1 2 

0 3 i ) o 

P M - 1 m^am V flM^ :3 -K-r-SDNAithr-lC 
mM=^=t- Y't^DNAtomo^ y hay|*i©|?jl 9 Obp 
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I - 8 H II V mM (P. T. Jonese>. Nature 
(1986) 32 1: 522-525) ^n-K-r-SDNA 

z h t ^ t^^t ^ D N Amn^^ ^wmm^ h pm - i hii 

V$IJi^3~ D N A^f^^Lfcc ZOmWCDUm^^ 

hVflM^n - K-r-SDNAliv^xNPOHllVflJi (M. 
S. Neuberger^^ Nature, -M. S. Neu 
berger^xEMBO J. (1983) 2:1373 
-1 3 7 8) ^3-K-r-SDNA;(j>^> ^HfCo U^)^^ 
h HII Vfli^^:3 - K^-S D N A ^ -^^MmM 

t h VMJ^^:3 - K-r -5 D N A^M^t ^ Si) © B a m H I 

i^-y^ii. nmm^ h vfiM^3-K-r-sDNA©p cr^ 

n - c:. y i?-' © ii^g T' ^ ^ $ o 

1 m^hmRtfnm.ynm<DMn^^-i^ a y © d n Ase^m 

?>'T ^ 7 ^i2^ll^ie?!l#-^ : 5 7 5 6 {3:^:ro 3 ^ 5> © 
DNAifiMliv a 2 tw^LfcS^^t h PM - 1 iji^^^LlIV 

MM o^^—i/ 3 y faj X MJ>'i3:^3}e::^L/iS^^b hP 

M- 1 !n:#:HlI V|KM0^^'~'>' 3 ""fJ H 
E F - 1 Qr^^-<i? ^ - (HI 5 ) tI#A$ tl^cii-^. 3 
?,©>^rJ'r5'-lih7y:?.7^i? C 0 S M * T' lb 2 

g/mi©!n;#^^— Mfti-^M"r«o J; ^ ^S0Sti^i^ h 
P M- 1 ^-f^s^^mfi^t-^^^-fr-S ^cS6. dhfritfe^^ 
M^^Ji^^iif Ltr^ H E F - 1 or^ii-^^ ^ - ^WMLfc (H 
Ji#0 1 0 RO^HI 1 1 ^#M© C: i ) o Xm(D^?> (crip 
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P 1 e d ) S V 4 0 r a :E-/5^~;^iii^L^i d h f r itfe^ 
t h r - 1 HH^H^-r S H C M V -^i? iJ' -i3 0(.^Tie 

mLfzo tmmi^zLx. ^ v r - i nm^mmt^nEF - 

1 ar-^-i?i5^-CllAL3^Co h PM - lln:#^LlI^^ 

-5 HEF-la-^^i5^ -BlCKS^^ t h P M - 1 
il^^^-r ^ H E F - 1 or - d h f r -^i? ^ C H 0 d 

h f r (-) mmiz.mv^m'MBmLfzo ^mizmsum-^^ 

tz CE 0*HI^^^. 5? ^ K^#W-fr-r 1 0 %© F C S 

RCh* 5 0 0 j« g /ml® G 4 1 8 ^^W^T S A 1 p h a - M i 

nimum Essential Medium (or — ME 

M) rpx^M^Lfzo mmi-mmxmi>z^±^x. cHomm 
1 0 p g / 1 0 * mrnxB^T'onm^^ h pu - im 

•7 ^ X ^ 7 ^ P - -J- A UK12-2O0V WMtm 

v<;7>^yi5'n-:^ JU^i^A UK12-2 0©;?7yA-L 
II ( ^ L ) VflJiOF R t}^ h K LII V$IJi0-9-7';J'';P-7" 
(HSG) I ~1V0 F R i ©tBIlii. S-D^' V 'i? X ^ / ^ n - 
:^^^^^:#^AU K 1 2 - 2 0 ©HU'V^IJiOF R i t h H^V 
0Ji©-9-7'ir;p-r (HSG) I-IIl ©FRiO^BjBltt^ 
^4 43 :^ ^ 0 
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7't//u-7*© t h v^fj^cD y± y ■^^xie^!^0 f r ©ThI© 
M-S (%) 

A. LII VfIMt^*?tt§ F R 

HSGI HSGII HSGIII HSGIV 
65.8 64.0 67.6 67.6 

B. HII VMM{r*?tt« F R 

HSGI HSGII HSGIII 
58.6 35.3 49.1 
^4 iZ^LfzmiZ. X^y ^ a -•^-;pH#:A U K 1 2 
- 2 0 © /N- - L II ( a: L) YmMlt. b h L |i V MM 

©if-^iJ^'/p-r (H s G) I --ivt'tH't'tinmm (64- 

68%) ©^ilHlS^:^^". ^y/N'iJ'ODa t a ba s e 
"LEEDS" ©It^cfe ^ . H S G -IVCS-r § t h^i^ L 
en (M. Schneider^>^ Physiol. Clie 
m. 3 5 6 . 507-557. 1975) 0LilV mMi)-M 

fjl#PM - 1 ©b ^M'^b^3M^r^ ^tlT{r^§ b h fn:#: R E I \t 
HSG-Ii^:]SL. "7^7.^yi7n A U K 1 2 - 

2 0 ©LII VflJiiti. 6 2 %©ffi|Bfft€^t-o 
^ y ^ u^-j- AUKl 2-2O0L IS ©canon i 

caltijit$IM^^T^§>(C. Chothia^. J. ■ 
Mol. Biol. (1987) 196:901-917), 
#CL2;(>^L enJ;^RE I t J;^ i —W^t^o 
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±§5K:ck«9. -7^7.^ J if a -:h;i/iJt#^A U K 12-20 
© L II V MM ® t h ffl § t h fa #^ « -f L ^> H S G 

^fV^ft^AUK 12-20 OL^'VMJi0fc HM^kt^tt. 
X^yi?n-:J-;i/in:^*:PM-l© LUVfUil© t bMit©^ 
-^cb li^^t:: R E I ^fflv^^o J 

m4fr;:^-r!^t3. AUKl 2-2 0 fn;#^© HII V|I;^tt. 
t h Hil V^i^£D-9-yi//l/-7- I (HSGI) im4>?^l^*@ 
lnIt4^^1*o ^/c. Data base "LEEDS"® ft 
SC<:fcO. •?'tt'9HSGIirM-r^t hfn;#:HAX (St 0 
liar, B. D. etal. J. Immunol. 13 9 . 
2496- 2 501. 1987)*^AUK12-20Jn:#:© 
HllVtl^ilMLTJfet 6 6 %©t@Mi4^*-ro -?:d!SfifiS4 
bhAUK12-20 fn;#0 HC^ V$|Ji©^itC;fcH^T 
HSG IKlS'T'St htJi#:HAX©FR. S.Ch'M^t3HSG 

I jrM-rs F R^#W-r^ t hM^fc: 4 2 5 fn;#^H0( v$|Ji 

(Kettleborough C. A. . h Prote 
in Engineering, _4_. 773-783, 19 
9 1) ©FR^fflV^So -hith-VC^ AUKl 2-2 0 fni^cH 

II V MMtt b h M^li 4 2 5 K^^HUVflJ^© a y a i 
6 4 %©t@l«114^^^o 

S^^b h AUK 1 2-2 Om^LllVlIM©^!! 
Bffgfi©g*t3ck <5®^^b h AUK 1 2 - 2 0tn;#cL|lV 

pI^tOFRiLTRE I©FR^f$fflL. VL^t ^ r> 

Sm^b b AUK 1 2-2 Ofr[#;LilV$Ij^^^itL/c„ 
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VlAUK12-20 

RBI 

BVl 



FBI 

1 2 
12345678901234567890123 

DIVLTOSPASLGVSLGQRATISC 
DI8MTQSPSSLSASVGDRVTITC 
DIQMTaSPSSLSASVGDRVTITC 



CDRl 

3 

45677778901234 

ABCD 
RASKSVSTSGYSYMH 

RASKSVSTSGYSYMH 



VlAUK12-20 

REI 

RVl 



FR2 CDR2 

4 5 

567890123456789 0123456 

WYQQKPGQTPKLLIY ASNLES 
WYQQTPGKAPKLLIY 

WYBQKPGKAPKLLIY ASNLES 



V1.AUKI2-2O 

REI 

RVl 



FR3 CDR3 

6 7 8 9 

78901234567890123456789012345678 901234567 

GVPARFSGSGSGTDFTLNIHPVBEEDAATYYC QHSRENPYT 
GVPSRFSGSGSGTDYTFTISSLaPBDIATYYC 

GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC QHSRENPYT 



VlAUK12-20 

REI 

BVl 



PR4 

10 

8901234567 

FGGGTKLEIK 
FGQGTKLQIT 
FGQGTKVEIK 



: T y y - ^ y ^ H L tz 5 mo ^ ^ I- :t ^ V It C AM 
PATH - 1 E^i^0^ifiZ:^\,^XM:^i>^fzh(Dl!h^ 
(a 2 CD?±^#M0 C t ) 0 
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mmm^ h a u k i 2-2 om&^HmY^imom^ 
mmom^iz^io . nmm^ h auk 1 2 - 2 oijL#:Hii 
Ymmomfi^mm^^ V Y H a 4 2 5 ©f r^^^^So t 

Zhl!. LT^H-LjtSi^^ t h AUK 1 2 - 2 0 

z<ozti)-h. mmwL^ h PM - \ m^om^ tnmizmi^ 
fiT.rv'i iy y 'STiimmwL^ h auk i 2-2 ofn;#cD^is 

-So 

$ ^{r. S^i^t h A U K 1 2-20 m^HII V$IM©^^" 

FRl CDRl 
12 3 
123456789012345678901234567890 12345 

V„AUK12-20 EIQLQQSGPELMKPGASVKISCKASGYSFT SYYIH 

HSGI ZVQLVQSGAEVKKPGXSVXVSCKASGYTFS 

RVwa QVQLVOSGABVKKPGASVKVSCKASGYSFT SYYIH 

RVHb 

RVhc 

RVHd 
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VhAUK12-20 

HS6I 

RV„a 

RVHb 

RV„c 

RVnd 



FR2 

4 

67890123456789 

WVKQSHGKSLEWIG 
WVRaAPGXGLEWVG 
WVRQAFGQGLEWVG 

I- 

1- 



CDR2 

5 6 
01223456789012345 
A 

yiDPFNGGTSYNQKFKG 
YIDPFNGGTSYNQKFKG 



FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

VhAUK12-20 KATLTVDKSSSTAYMHLSSLTSEDSAVYYCAR 

HSGI rvtxtxdxsxntaymelsslrsbdtavyycar 
RVHa rvtmtldtstntaymblsslrsedtavyycar 

RVHb K V --- 

RVhc 

RV„d K V 

CDR3 FR4 
10 11 

5678900012 34567890123 
AB 

VhAUK12-20 GGN-RF--AY WGQGTLVTVSA 

HSGI WGQGTLVTVSS 

RVwa GGN-RF--AY WCaGTLVTVSS 

RV„b 

RV„c 

gV„d 

: b h •9-7'i5^;P-r I V„ mm ( H S G I ) ir^H^T I 

^!l*0T ^ / ^^M-So RV„ b, RVh cS.OfRV„ d J3 
':?l^TttRVH a iM-S T ^ y ^^S® LTfe -So 

thi^#:HAX(J. Immunology I 
39, 2496-2501. 1987. SLEB#A*B0 



wo 92/19759 



PCr/JP92/00544 



39 



Bs^^o^N-f 7* K--? 2 1 / 2 8 mmom^'t ^ 

(D r ^ m^mit z (D:^m4^ <D F i g. 6t;:tB^$tiT*?e). 

^ ti^ =t - r t ^ D N A <D yi. ^ u ± ^ vmrnt F i g . 4 s. 

5 trtB®$*lTtr^-5 ) © F R^fflt^TSm^b h s 1 e 1 
2 2 0 ln:#:® H0( V^j^/>f~i/' 3 y r a J - r d J ^iJ:©^ 
7 i^Z^t^ o iil^it Ljto 

^ 7 

FBI CDBl 
1 2 3 

123456789012345678901234567890 12345 



VhAUK12-20 EIQLQQSGFELMKPGASVKISCKASGYSFT SYYIH 

HAX QVaLVflSGAEVKKPGASVKVSCKASGYTFT 
s le : 

1220Ha QVQLVaSGAEVKKPGASVKVSCKASGYSFT SYYIH 

1220Hb S-- 

1220HC S-- 

1220Hd S-- 



Ffi2 CDB2 

4 5 6 

67890123456789 0122223456789012345 

ABC 

VhAUK12-20 WVKQSHGKSLEWIG YIDP--FNGGTSYNQKFKG 
HAX WVRQAPGQRLEWMG 

S 1 6 I 

1226Ha WVRQAPGQRLEWMG YIDP--FNGGTSYNQKFKG 

1220Hb - -- 

1220HC 

1220Hd I 
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FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

VhAUK12-20 KATLTVDKSSSTAYMHLSSLTSEDSAVYYCAR 
HAX RVTITRDTSASTAYMBLSSLRSEDTAVYYCAR 

1226Ha RVTITVDTSASTAYMELSSLRSBDTAVYYCAR 

1220Hb V 

1220HC K V 

1220Hd K V 

CDR3 FR4 
10 11 

5678900012 34567890123 
AB 

VhAOK12-20 GGN-RF--AY WGQGTLVTVSA 

HAX WGQGTLVTVSS 

nIoHa GGN-RF--AY WGQGTLVTVSS 

1220Hb -- --- 

1220HC 

1220Hd - 

m z s 1 e 1 2 2 0Ha4i®Tyr?*-7'f>'^#L-/-2M 

om^itE AX(DF Ri)^i>(Dm.^t^^to slel 2 2 0 H 

b, sIel220Hc.S.l>'slel220Hdi3O(.^T 

Rzj^m&um. ^zj^izwAMmm. m^i-£mmmm. m^i£A 
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^/yn^xf;i/Xt?fiB (human cyt omega 1 ov 
irus immediate early;HCMV)7* 

=&^mt ?>¥tm^:i' ^ -(DmifZlt. HCMV-Vm - HCt 
1 . HCMV-Vl - HCk s HCMV-12h-g rl . 
HCMV-1 2 ^-g^llT'feoT. pSV2n e o ILi^^ 

XDyy~v/3y-7r^i5'-lar (HEF-lar) y u =t 

«HEF-12h-grlS.2>'HEF-12k-g>c (1^8 
9 ) . MCh'tl HEF-VH-grl S.?>* H E F - V L 

J3 d h f r iife^^^t-^r-r-S C <!::6^1!§ So d h f r itl5^ 
^^WTS^II^r^rJ'-ttM^li'DHFR-AE-PMh- 
grl (miO). DHFR-AE-RVh-PMl-f 

1 1 ) So 

SDNA^^^|^:rS, Cn^tts bhIL-6RtJ:M1"St 
ffl T S o ^ y D - :^ ;pjft#: . -gJlJ ;i ii" A U K 1 2 - 2 0 . 
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PM-1. AUK64-7. J^t>*AUK146-15T^So 
LII VfIMti#lJ^tt'i2^1J#-t : 2 4 . 2 6. 2 8 X 3 0 {3 

^ : 2 5 , 27, 29. XttSlir^-fT^y' ^@S^!l ^ W t* 
5o CltL^OT^ / ^gE?!jttPJ;il^^n^tL@e^!l#^ : 2 4 

(1) k h LMC^MS.af-e^7X LUVfl^ ; 
( 2 ) t h HlICfIMS.0^'-7^:^HlliVM^ : 

3- K-r S D N AttH5l2©il*) TfeSo fft2b h LII C$I^ 
__/7- n :e _ ^ © C i § ^ilil^IflM ® I) i T' -7 ^ X 
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h^i^^it. V X L 11 V mmRz^ b h L ii c $im^n - K 

(A) ( 1 ) t h LIIC^IM. 

(2) t hLlIFR. S.r>'b h I L-6RtrM-r-S-7^x 
^ / a -:^;^f^;#:0 L H C D R L H V$IM. 

( B ) ( 1 ) b b HII C tl*^. AZJ^ 

(2) b hHllFR. :&t>'b b I L-6Rt;:M-r-S-7'i7X 
^ n HIK C D R^#^T'^-5 HllVtlJ^. 

b h I L-6 Rczs^t ^nmj^^ v^i^^ 
L\,^mMiz^\,^rit. mmhm c d r itmm^^ 2 4 . 

2 6.2 8 RZJ^ 3 0 © -m*-^ ^ $ n § T $ y ^iB^!jT$> 
y ^Se^lJ^W mllfiHil C D R «gB?!l#-t 2 5 , 2 7, 2 
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RVh a. RVh b. RVh c. RV„ RV„ eXliR 

R v„ f i}<mh^^ i^^^c 

t h HII^ n - D N A^^ — O^^'^i? iS? -t-^A 1-. 
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§-§0 i5i'mi-*^HJ0 + ^^ Huxiism^ t h HHii Lfi- 
Zti)^-^%^o 

t.fz. *^?9© Lil VM^C D R SlO^HII VfIJi C D R 

A0ltlg®/ca6t;:Wfflt?fe'S« M^^t;: 'i^ :^ H H V MJi^ n 

t hHil^3~K^'SDNA©#M0^c2?)J-WfflT&^o 
«5t. *^^0 L H VfIJi C D R ^ 3 - K-r § D N A lis 
t h LII VMM^n ~ K1- § D N AS.(:^^Smfi!cb h L ii 

BJ© HII V$I^ CDR^n-K-rSDNA ttSm^ h H II 
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M m m 

MMM 1 . b h I L-6 R iZMt ^^'t y ^ o - i- Ji^ 

t h I L - 6 RizMi- ^tT^ y n oT^ 
1 . N Ag>li^ 

j^^-f \] K~vAUKl 2-2 O;J>>e)0^RNA^. Ch 

1 rgwinfe)^ Bi ochemi stry, 1 8 , 5 2 9 

4 ( 1 9 7 9 ) f;:^; «9 tH^$nT^^s^^^;:^loTlI^Lfc, 

■rJS:^-^. 2. 1 XI 0« ffl©/N'f7'y K-vAUKl 2- 

2 0©i}BS^2 0iiil©4Mi?''T^i^y6^:t:>T4^-h 

( F u I k a ) r|J -e^^ * ^ :^ X $ -i*- o * ^ :^ — 

^ICtL^Beckman SW40n— ^J?— 43-^31, OO 
0 rpra JwT 2 0 'C 2 4 fel ^ /C^ ^ H *r S Cit::^;^ RNA 
^tfe^^-frfco R N Atfei^tr^ 8 0 %XiS^ y J; 

-eLTlmM EDTAS.Ch'0. 5% SDS^^WT^ 
lOmM Tris-HCl (pH7. 5) 150//1 
-^-LT-^-tL^^Protenase (Boehringer) 
^0. 5 ng/ml i^K-S ck -5 Kl^Sn L3t^. 3 7 'C t3 T 2 0 
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y 3. - h Lfzo M € 7 ^ y - ;p S. t>' ^ n n * ;i/ 

R N A^ti^tl^ 1 mM E D T A^#W1*-S10inM Tris- 
HCl (pH 7. 5 ) 2 0 0 fi I IzmMLfZo 
2 . c D N ACD-^filc 

J.W. Larrickt>N Biotechnology, 
i, 934 (1989) tu J; 0 IfiiS $ nx § {3 ^ ^ T 
— *||c DNA^'&^'rS:^cfcsB3te0cl;*5tr LTti^L/c 
^RNAOi^5 /J g ^40mM K C 1 , 6mM M g C 1 z , 10 
BM'>*^:t X U >f h 0. 5mM d A T P , 0. 5 ihM d 
GTP, 0. 5mM dCTP, 0. SmM dTTP, 3 5 fj 
M oligo dT7*7'f"7— (Amersham), 4 
S^j^y h0RAV-2 ^^^BM (RAV-2:Rous 

associated virus2;Amersham) 
S.CK2 5:a^^y hot h Jj&M y *• 5? U T - -fe'lSWM ( A m 
ersham)^#Wr'S50inM Tris-HCl (pH 

8. 3 ) mmmi 0 fi I ^^^MML. ^Lx z<DKmm^^^ 

-ifmmKB (PGR) m(Dfzibi:im.mmmLfz. 

ji. 

Thermal Cycler Model PHC-2 
(Te c hn e) ^ M l^X P C R 'ij ^ fz c 

( 1 ) -^t) X Lii vMM^i? - vt ^mB=f0mm 

p c Ri*t::f$ffl"r § 7*7 v-ii. as?!l#-^ : 1 ~ 1 1 
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^•TMKV (Mouse Kappa Variable) 

7.^^^- {^-7-^,7.13 .y^v'ML^y -iJ^'-ie^iji/N-f 7'y 

A X-t^ ) (S. T. Jonest». Biotechnol 

ogy.j_. 88. 1991). ' 1 2 j::^"r 

MKC (Mouse Kappa Constant) 7* 

(S. T. Jones^N Biotechnology, 

8 8. 1 9 9 1 ) T -Q :''c o 

^•r. I OmM Tris-HCl (pH8. 3), 5 0 mM 
KCl 0. ImM dATP, 0. InM dGTP. 0. 1 
BiM dCTP, 0. ImM dTTP, 1. 5iriM MgClz. 
2. 5rLj^yh0DNA**y^7 — ■fe'AmpliTaq (P 
erkin Elmer Cetus),O.25//M0-e 

^i-rtL0M K V r 7 -f-^-. 3 A MCDM K c r ^ -f -7-^0^ 

c D N A-^Bj^CDSEM-^tl 1 u 1 ^^W^TS P C R $t 
?gl00i£^1^94*C ©«OlJ^]gt-T 1 . 5 'TtX^^l^-Z'ik^Z 

9 4 -C K:T 1 5 0 -C VL-Z 1 ^fHlRO^ 7 2 -C t^T 1 ^M. 

^ j3 7 2 -c {;:t 1 0 ^faT-f y ^ ^ J- 

( 2 ) -y^XHilV^IM^n- K -ra c DNAOitH 
PCRe/c^^or^-f-^-i: LTie^J#-^ : 1 3 - 2 2 K: 
:g^fMHV (Mouse Heavy Variable) 
^—^^—I^IO (S. T. Jonest>vBiotec 
hnology.A. 88. 1991). ^Xfmm^ 



wo 92/19759 



PCr/JP92/00544 



49 

23 il^fMHC (Mouse Heavy Consta 
nt)^*^-^"^— (S. T. Jones^. Biotech 
nology._9_. 88, 1991) ^ij^ffl LfCo h5iH 3 . 

lAGEN PCR^mmWM^yh (QIAGEN In 
c. U S ) ^ffl ^^TffilS LT 1 0 mM M g C 1 2 S. 

1 5 0 bM N a C 1 -5 1 0 0 mM Tris-HCl 

(pH7 . 6 ) •t'T 1 0 3.^ y h ©^JUPSS all (GIB 
CO B R L) ^ffll^^T 3 7 -C t;:T 3 It fel M ^fc t o C: 

N A^x^ y -;ptl:^K:cfc ^9 igjRLjfeo DNAtfc^tl 
^ 1 0 ^ ^ y h ©MHPS XmaI(New Englan 
d B i 0 1 a b s ) t3 ci; *3 3 7 *C T 2 Bf PhI ^ L . ^ L 
T^-f S D N A8lf>^-^. •fSil!jST*'n-x (FMC B i 0. 
Products, *a) ^ m ^ r tt - X Y 

A 5 0 bp:i© D N Aiffr ^#W"r T o - ^5 

@02mM E D T A J^tK 2 0 0 mM NaCl^#Wf'S20 
DiN T r i s - H C I ( pH 7 . 5 ) Ua ^ tz o Z CD ^ 
y y -Jl^RZJ^ ^ an*;i/i.J3J;?)JfiffiL. -?:LTDNAir 
H-^x ^ y ck ^ PiR -?:LT1diM EDTA^ 
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10 bM Tris-HCl (pH7. 5) (ZMM l^f^o 

^§Jtfe?^^#^t?^^ D N Airfr^^^Co ±IBDNA®rfr 
ttt^-rtl4)-e0 5 ' -m^tl Sail i-T 

- K•r-S2le^^^#^'t?^S SalI-XmaIDNA8)fJt 
|?jO. 3 jtf g 7*7 X ^ F P U C 1 9 ^ S a 1 I RO^Xm 

a I T-mMb^-S C: cirtilcfc ^9 lig|LycpUC19'<^^-*«jO. 

Ijtfgi. 50 mM Tris-HCl (pH7. 4). 10 mM 

Mgciz, iOmMc;f^:e-xU'fh-;i'. 1 mmx ^ i^' 

iDiM ATP. 0. 1 g/ml©^; '>Jfll^T;i'7* ^ yS. 
2 y hT4DNAV** — -if (New Eng 1 and 

1 6 ItrHlKE^^-frSi^J-^Co 
d^jz. 7 ^ I 0±te]ii^M^!fe^:^l®@D H 5 Of on y f 

^yhlfflBS200;/i{'i!lii^. ^ LT ^ ©i©B^7K±'e 3 0 

^h^-^ ^ Q (i I <D S O C ^ife (Molecular CI 
oningrA Laboratory Manual, S 
ambrooki^. Cold Spring Harbor 
Laboratory Press. 1989) ^Sflx.. 
3 7 -CtTT 1 Itfel^ y4^^'^- h L-:^-^- 2xYTl|^^Jfi 
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(Molecular Cloning:A Labora 
tory Manual, Sambrook^^ Cold 
Spring Harbor Laboratory Pr 
ess, 1 9 8 9 ) ±tr C ©Afiia^ t ST'CirT— ^ 

d 5 0 ^ g /ml© T y b- i; y 

^ 2 X Y T^ii 5 ml^iT 3 7 ^LXZ0 
^#2^*^ t).T;P;<;y?Sfe(Molecular Cloni 
ng:A Laboratory Manual, Samb 
rookt>^Cold Spring Harbor La 
boratory Press, 1989)t3^r?T7*7>^ 

Z d LXW^ibtlfz. /^-f7''; K-vAUKl 2-2 OJlA 

•r^r^X^ K^P 1 2-k2i#igL:^c:o 

±IE®l5lt;:^^£ti:|a&^T. /N-f^y k-vauki 2- 

2 Otr**-r'S-7'!7>!.HllVfI^$rj-K-r-S il 15 ^ ^ # w 

t § r 7 A ^ K ^ S a 1 I - X m a I B N Am)i fPB. 
^ LX P 1 2 - h 2 t^^LfZo 

MtkM 2 . v^x^^r^n-^h V r? - K "T 

PMl. A U K 6 4 - 7 S.D^'A U K 1 4 6 - 1 5 Jwiiffl LT 
TIB ©7- 7 X § K^^i/c : 

7' y K - -7 P M 1 ^^(D:^ y L II V - V 



if ^ M 
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t^ttBT^^'^ir^yy^ $FpPM-k3; 

^N-f y; K--ePM 1 4^0 HII VfIM^:3 - Kt-^itfe 
^^^W-r S 7*7 X $ K p P M - h 1 ; 

K--;rAUK6 4-7*^0*5' ^^*M L V 0:^ 
^n- F^-S itfe^^^W-r § 7*7 ^Kp64-k4; 

/x-f 7'y K~-7AUK 6 4 - 7 H H V :3 ~ F 

"T S jHe^^^W-T 5 7*7 :^ $Fp64-h2 ; 

^X'f7''; F--eAUKl 4 6-1 563j5©:*y^^'MLgiV 
pI^^ :3 - F^^ jie^^#W:r ^ 7*7 X $ F P 1 4 6 - k 
3 ; RZf^ 

^Mj K-vAUK 1 4 6 - 1 5 *^©HfiV0j^^3 
- F-r itfe^^^^-r 5 7'-7 X ^ F P 1 4 6 - h 1 o 

jS:*?. ±12 7*7 ^ F^#=t^S:^lli®^ti- N a t i 0 
nal Collections of Industri 
al and Marine Bacteria Limi 
t e diZ^ y Y izm^ . 1 9 9 1 :^ 2 1 1 
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M 8. 







K 




leM 


# 










P 1 2 


— 


k 


2 


2 


4 


N C 


I 


M B 


4 0 3 6 7 


P 1 2 




h 


2 


2 


5 


N C 


I 


M B 


4 0 3 6 3 


p Jr M 




K 


3 


2 


ft 




T 

1 


M R 


4 0 3 6 6 

*± U O U w 


P P M 




h 


1 


2 


7 


N C 


I 


M B 


4 0 3* 6 2 


P 6 4 




k 


4 


2 


8 


N C 


I 


M B 


4 0 3 6 8 


P 6 4 




h 


2 


2 


9 


N C 


I 


M B 


4 0 3 6 4 


P 1 4 


6 




k 3 


3 


0 


N C 


I 


M B 


4 0 3 6 9 


P 1 4 


6 




h 1 


3 


1 


N C 


I 


M B 


4 0 3 6 5 




3 


• 


D N A ©iS 













Sequenase"^"Version2. O+vhCU. S. 
Bi ochemi ca 1 Corp. MM) ^ffl^^^T^^L 

/Co 

tick ^^ilL/Co i^t-s tl:'^ D N A^. 8MmS^# 

6 % *• y T y ;^ T ^ K y >'i' T m M * ii L /t # s y 

1 0 % / ^ J 1 0 J; ^ ®^ 1^^ Ls 

-eLT:^ - h y iy :^ ^ ^ y X - IZ i)^lf ^ Z t ^ 10 ^^i^M 

^7*7 X $ K©cDNA:3 - KMi^©i^S@B^!J^ie^!J#-t : 
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2 4-31 IZ^-tc 

^mmA . c D RCDi^m. 
mmm. wBmmBmmvm (cdr) kij^^e^^^t^^ 

Tl^5*^v — C D RMM©T ^ / mie?ll©'^^S«S2ii> 
Ti^lr'' (Rabat, B.A. n TSequences of Proteins of Imm 
unological Interest j US Dept. Health and Human Servic 
es, 1983) o 

t h I L - 6 R tZMT ^ ^ y ^ a —i- JV^i^O'ai^ 
vIM(D±$^(Dr ^ J W^MVCm% ^ ^LXK a b a t (bom 
^(Z^-oX I L - 6 R iznt y u--f )\^^W<^ 

# V tl^® CDR 9 ^Zik-^ySi < L/iio 

g 9 



7* 7 X $ K 




CDR(l) 


CDR (2) 
(T ^ y ^1 


CDR (3) 

l-t) 


Pl2-k2 


24 


24-38 


54-60 


93-101 


Pl2-h2 


25 


31-35 


50-66 


99-105 


pPM-K3 


26 


24-34 


50-56 


89 - 97 


pPM-hl 


27 


31-36 


51-66 


99-108 


p64-k4 


28 


24-38 


54-60 


93-101 


p64-h2 


29 


31-35 


50-66 


99-109 


Pl46 -k3 


30 


24-34 


50-56 


89-97 


Pl46 -hi 


31 


31-35 


50-66 


99-106 
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mmm 5 . ^ u-^y^t-^ntz c dn ACD^momm ( 1 ) 
? c Rmiz^^ ^-yit-^n fz AUK I 2-2 0 mi^o 

K LURJ^'HH© V^Ji<&3- K■r5cDNA;^)^^ + ^7L 

-2 0©VfIM^:3~K1*'ScDNA^. t hf-^f b^;^;'n 
'Jz-f^uiJ^ (HCMV) 0xy/Ny-9--S.O^'7*n^ — i?'-^^ 

^"S) (Ml. %y&m^ ) *T t h CMJi^n- K-r^ DN 
Air^Bt^IaiiS'r § JtfeJ^lti. A U K 1 2 - 2 0 }Ji#:© V 0 
- K:rs V 7> c D N Aie^O© 5 ' -7feilS.U^3' - 

fflt^TffofCo 2 -fe y h ® P C R 7*7 L-e LT 

}} - ij?' - le ^ij o $^ 26 ^ n - K -r ^ D N A t;: 7' y ^' ^ XL. 

mm^^^lR<Dfzib(fZSM(DD N Aie^IJ ( K 0 z a k . M., 
J . M 0 1 . Biol. 1 9 6 :947-950. 1987) 
^H^t-e LT H C UY^m^:^ ^-^O^u-s-y^Ofz 

si)0H i n d III sue^j^^T^ hmymmmijr 
V V- : 3 2 ) . ^ 

~ (SS?!l#-t : 3 3) ^mmLtZo m:^? CR-y'y^ -7-. 

cmM^coxy'^-iiyyiP'CDfzibiZdl^moDNAMm^B^ 
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(ie?!i#-t 3 5 ) ^iis?L/io 

P CRjr P CR^^^^H i n dlll S. 

O^B a mH I t3c};*}m^bL. b h A:IIXttr - llIC^I^D 
N A^#Wt* S H C M V ^ — t;: iJ' n - y-ffc ■^LT^g 

^fzz t^mmofco #^tL§^^-<^^-$H cMv- 1 

2k-gkS.a^HCMV-12h-gr lil&^-rSo 

H C MY^m^^ ^-O^J^^M 1 tr^-To ry:^^ K H 
CMV-VL-HCA:JI;fe^V^T. Vl flJ^ liffi jt © ^ L 
II V flM :3 - K Se^ij c § S o c: 0 T . 

AUK12-20;c L H V A « C i <i; ^9 H C M 

V - 1 2 k - g k ^nfzo 7'^:^^ KHCMV-Vh - HC 

^ij-eabs c i^&^-^t <So c ©Mt-*Jt^^t:«A u k i 2-2 0 

(D H0i VMM^#AL,T H CMV-12h-grl^#^Co 
C 0 smf^X^ (D~M^ ( t rans i ent) 

+ /7AUK12-20 mw<D COS m^ro-mnm^ 

fc„Gene Pulsar ^W. (BioRad)^ffl^'»'S 
mM^?Lv* (el ectroporat i on) Kl^'^DN 

A^cosiifiSKi^Ai^/co-rjs:*^-^. cosiam^ixi 

0 M/mU3 5S: S ^-^tilphosphate-buf f er 
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ed saline (PBS) IZMML. Z OBJ^^MW, 0 . 
8mU3DNA (#7*7X^ Ktr^^l^l 0 u E ) ^M^fzo 1. 
900 *';Ph (V). 25v^^d7t7';'K (jt/F) ©m 
T >'^• X ^ ;i o 
M^atlT 1 0 ^^om'^M^O^^ X ^ h n i^- 3 

ife(GIBCO) 8mlCjfjn;ifco 7 2I^^(r)'fy+^-<-i^ 

"tL-zmm^^m 4 -C KIT Jilt X«- 2 0 -C tIT:gllt 
^ ^ L 5t o 

^^jfegEji^^ (EL I SA) ^fit^O^e 
h^yx7i^ h$^:fcCO S]BBBS0^#±M^ E L I S 

IgG(WhoIe molecule) (Sigma) t3 

7'ny>7L/c^. C O S 5BB gg:^>^ 0 
'?»^^Pi^f^ l-^ L-r#^ x;i.{3Sn;i/c<, -f y + ^ - 

b 1 e G (r mwmt^. S i g m a ) ^tia:Lft, ^ 

mmLfz. mmt urmm^ higG(sigma)^ffli.^ 
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(EL I S A ) 

h^yx^i^ h^nfcco smmi)-^h(Dmm=^ e l i s 

^MTl 8-=rt;x^/r? n - /l. 1 ) T n - h 

Lfzo 1% B S AT-yn y ^ ■Hrit^$Sm;i t h I 

L-6R (SR344) ^M^fz^ 

3_if^§iff5^©cos*fflHS^© h^yx^ji^i/s y^ 

IISIL^Co C ® C O S iiB§©iSSi:'?t-9- IL-6 
LT^ffe*tw#i£-r ^gi#^:i>^\ I L - 6 R i I L - 6 c!: 0^ 
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0^. ■51?§i4|imb hIL-6R(SR344)^M^3t, 

Ttr^^y^bl L-6i:^tK:iS-'>x;i'{rJin^;'to 

i^' y ^ Sn ^ :''c c y + a.--<-i/3 yS.^>'^^^0#^®^^^s 

Ig^^E^ 4 0 5 nmtrTail^ L/C. ftlSviJ; X A U K 1 2 - 2 

#^^^3^1- S C 0 SMBS*-t)0^ii^^14MMi LXmi^^fZo 

Z0t^^^m 3 i;:^ L 3fe„ + ^ 7|jfL#: A U K 1 2 - 2 0 ^ 
n — K-r -S jUS^t h^y:^7iiJ' h LfzC O S l®figcDi§# 

fti^. 2 #H y 7';p^i]^-e i L - 6 R 

< . iJ- yfJU^^^ 4 O 5 nint;:*jlt 

^^^^'fymitL. yrjvx^omi^t^ I L - 6 R i I L - 
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^n^H-^^ :;^PM- I K LIIS-tKHIIvM^^n- Y-r^ 

cDNAi?n-yp PM-kSS.Ch'p PM-h l^PCR'S 
IZ^^Ul^L. LTH CM V^^-<i5' ^- (|1I1^#M0 
^i:) KlUALi'^Co LII VfIM0fc»60^:6r7'-7 -7- P m 
k - s imm^ : 3 8 ) S-Ch* H II VflJ^Ofc 26 0^:^7*7 
>f^-pmh-s (ieM#-t:4 0)^. V- -iSM 0 * 
15^3 — K•^SDNA^^:/^'^7'yi^'''fXLJa-:>Ko z akn 
y-fe y-tJ-xie^JS-O^H i n d iii 0JllSUfS^=tt- 5 i; 9 k:^ 

ifL^^Co LII VfIM©:^<:26®mr::^7*^ V- p m k - a (gg 
?I]#-t : 3 6 ) S.Z>'HM V$Iji©fw2?)0Bir:^r7*7 v-p m 
h - a (ie^J#-t : 3 9 ) J$IJi0*^^3- K "T 5 D 
N A ie^ij \z ^ -y' ^} y X VK-o T.rr ^ ^ Y ± — ieMS.i>* 
B a m H I fJHSPS^ W^T ^ cfc "5 tr^it LfCo 

^^<^f0 a: Liiiw^^i^Tii. 1 0 7 0 y y;()^«#$ 

i.^ -r ^ X P M - 1 a; L 11 C T ttSM 1 0 7 

M-rs c:©^'fE0BM^^It-r 5:^36. ic^-r^ -f -7- p m 

k - b (iB?lJ#-^ : 3 7 ) -SS 1 0 7 T /n* 7 4-* y 

^> y i/- y{z:^-S -5 tw^it L/io PCRSJSii^t. PCR 

Hindlll :&afBamHIT'MibL. 
LTpUCl 9^^^— (Yan i s he-Pe r r o n 
Gene (1985) 33:103-109)K:-9-ri?n- 
c:^ y iJ'' bfCo D N AieM^^0^s Hind III - BamH 
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HCMV-Vh - HCr ItiiJ'n-yfbLTHCMV-PM 
h - g r 1 ^ LT im'V ^MiZ-^l^Xltn CM V - Vl 

-HC^i^^D-y-fbLTHCMV-PMka-gk&D^'H 
CMV-PMkb-gk^fl/Co 

+ 7 PM- 1 J?i:#^fD-ji1t^i|$m^t-^fcJ6. Hiflfi^ 
^^•^ ^-;^_C_os.j^BgtI^n^T|jJ:ilLjfeo HCMV-pm 
h-grli. HCMV-pmka-gkXttHCMV-p 
mkb-gk^t^-f^j^^i^. Gene Pu 1 s a r 
(B i oRa d) ^m^^T X U ^ hn^'p-i/gy^iJ;^^ 

o_s_mm^nwm'smmLfzo dna (r^x^ ks<3 i o 
//g)^. PBSt|3ixio'i^B§/nii<DO. Smioryn 

-hKIjlni^. 1, 9 0 0V. 2 5^F©^MJ3T/N';i/X^# 

a ymm^ntcm^^. i o %© r -i^-'ay; y:T^#W^ 

•>fl&]-llfil'M^#W'r S D u 1 b e c c 0 ' s 
Modified Eagle Medium(DMEM) 
(GiBco) izm^fz, 1 2 mm 0 ^ y ^ ^ ^ - ly 3 y 0 

L I s A cfc 0 ^tJf i.T> h 7 7 X h ^ntz c 0 s m 
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I g G (^#:^^. S i gma) IZ^fO-^i— Vi^fZo 
C O S MB§;&> g> 0-9- y 7';t^^^l^llf^ l^s 
:>^n^iicm^fzo -f y 4^ :i- 3 yR.CKgfe^®^. T 
y *x 7 ^^-'H^^^^'^m- h I g G ( r II#M6^. 
S i gma) ^M^f^. U y'ir:3.^-i^B V^Xf^m^^O'^^ 

thi gG (S i gma) ^M^fZo 

+ ^ 7 p M - 1 in;#i^3 - F-r sjIIe^ ^m#"r ^ --^^ ^ 

7 PM- lf)i#:^n- K-r^iHE^^m^t-^ 
h^yX^irJ' h$tL C 0 S iM B§ 5) 0 M 
l^^ife^ b h I L - 6 R hZ^^^r ^m.ti^-^-Oh^Xm'^l'fZo 

mw^ cDm^ commas fz^. ru - v^. thiL-eRii 

Mt ^W.i^x$> ^UT 1 8 -e^T^^y ^ H--^-^^^^ (#% 
Ml) ci; 3 - h L ^Co 7' n y 4^ y i?-' 0 Bj^ii t h I . 
L-6R (SR344) ^M^fz. m^Lfz^^ 't^ y^^P^ 
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gG {rm.mmtf^ S i gma) ^^toL/jfeo ^ y + ^ 

9^0^. S^c:^^^?Il:L. LT 4 0 5 nMT©IR5fcig^i!l^ 

2M©-9->'7';i/01*I®l':?tts ^ y^? U - I^W^IZM. 

M-i afit#;. 114) ^n~KfSjtfe^t::cfcS h^y;^^ 
i ^ h © -9- y 7*;p-z? 25 o flfe© 1 ooiJ- vrjvxt L ^: 
vMM*0liiS 1 0 7 tiBilie©^ -QJSitloT^y^^^t;^ 

Wr + ^ ( + / ^ P M - 1 b 0 4) ^ r2 - K 

•f'Sjtfe^^i^J;^ h7yX7ji^'>3 y:^>^0^©T2feo3to 

t-^f tL(D"9- y T'/i'^). ^ y-r }\,o^isiV!:.^^W.li>t ^ I L- 

7 P M - 1 in;#:iii^||ge^jT'$) ^ . LT -eom^li-^ < i^-^ 
■r d i*^-? § So :^*>a^5£ C: i ti> lilgfi^I^^^ 7 P M- 

I $rLfls©®?5tt^ iELJ.^-r^XPM - 1 vmWLi)^^ a.-y-fb 

^>in:]^ I L - 6 RKTcl; < i^-&L:feo v x P M - 1 O L 

II VMM*0jiE 1 0 7 ttin:)IS^^0/i26tlfe^ ^fi^TMJ 

« < . ^ L T c o It s T ^ 4^' y S. D^' y i^" y 0 
•rHt>?iMt-i^tg-r Sci; -9 T'feSo v^i?;?. PM - 1 jjL#^a^ 

©LtIV^Ji®3©j2Mt3T:^^N'7+'y^=^'rs0T. 
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M - lgi#:{z:I.a}$tL'S-€-n<i:|nIt:^^'f-*>*3 y a ^M^^xn 

H — ^^tt^ iJ' -H C M V - V„ -HCri (mi) ^ 
^?^L/T. C: ©-^i? -*^XRS® (crippled) 
SV4 0 7*n^ — iJ^— xy/\y9- — tz:J;^9^^$tL'Sd h f 
r ^j5^^#^-r -S ^ •^t^-rSCliT'feofc, SV4 0xy 
y-y-— P S V 2 - d h f r -^^^ iJ' - ( S . Subr 
amanit>vMol. Cell. Biol. (1981) 
1 : 8 5 4 - 8 6 4 ) ^LTSV4 orti*- 

SV4 0 7*n^->S?— JTck^J n-S d h f r jffe^^ H 

CMV-V„ - HCn KltfAL^fcc COifb^^HC 
MV-V„ - HCrr - dhfr'^r^iJ'-trvt^XPM- 

C H O d h f r ( - ) MBg (G. Vrlaub^. Pr 
oc. Natl. Acad. Sci. USA(1980) 7 
7 : 4 2 1 6-4220) ^2aM®7*7X5 FDNA-TjS: 
^B4-^7PM-la LlI^^^-r§:fefe©H C M V - V l 
-HC«-^i5^^ - (HCMV-PMka-gk) 
PM-1 HII^^^-r^Jtfe^HCMV-VH - HCri 
-dhf T ^ — (DHFR-AE-PMh-gr 1 \ % 
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mmi 0) ^,kf!)mni^mmmLfz. dna (^r^:^^ k 

ic:-:>§10//g/inl) ^PBStfiixiO' mm/ml0 0 . 
8 ml07 y 3 - b t3Sn;i/Co 1 9 0 0 V ©mm 2 5 it/ F 0m 

1 0 % F C S A 1 p h a Minimal 

Essential Mediu m^Jfe ( a - M E M ) 10 

i> K$#f -fr-r 1 0 % F C SBlO^ 5 0 0 itf g /ml© G 
4 18 ( G I B C 0 ) ^^^t ^ a - MEMtzM^T . dh 
f r * ;&CKn e 0 * ?^®lc^ilSS0^tf5^^f /Co ^1/?©^. 

a-y^ffll^Tiife^iiil'i^^ToJfeo 2X10- 
M^Vhl^+^-h (MTX)4iT'©l7^y KOJifi©^. 
3 . 9 g / 1 0 ^ SBBS/B ©4^ V P M - 1 a 

^mt^mmm ( ? m i k 3 - 7 ) ^mij^l/co 

b h I L - 6 R->© I L-6©i^'^^Eg-r.5^> ^fjift: 
©t^;^t3-:?v^T©EL I SAMg 

I L-6R-N©t-:t^y{bI L-6 ©M"^ i ^^t" 5 
^i^^^Ll'ic 7*^-h$-7^Xj)L#:MT18J;:ckt)3-hL 
/Co 7'n y 4^ y i?-©^. oI?tft$a^;i thIL-6R (SR 

3 4 4 ) ^Jn^ifco ^?^©^. c 0 s mmit>^h<D-^ y 7°;P^ 

ISPi^f^ L> •eLTfc::t^y'fbIL-6 i - $| til ^ 'I? X 
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■To 

mmmi . Mmm^^ f pm- i m.^0f^m 

RMMM^^ (Kamman^. Nucl. Acid. Re 
s. 17:5404, 1989) (Zm < o 

A^^^-r ^mmT)N A^mmt ^tzibi::. m^-^nm^^ 

h V flJ^^ a - F -r 5 D N A ^ Mf'J S-^t^rJ^-KSSi^n-^ 
y ^iH^mt^h -otz. ryT^^Yalysll RXJ^ F 1 0 
©DN Ali-etL^tL#^figb h D 1 . 3 © LlIRD^'HlI^n 
-KLT^^^v t hRE l36-^©FR^n-K:rSDNAS. 
O^NEW:^»^^©FR^^ — K-rSD N A ^ § o 

g^^b h D 1 . 3 ©LllVfIj^^:3- K-r 5 D N ASe^IJ^ 
^^•f |?j500 bp©Nco I-BamHlifM"^a 1 ys 
1 l*^^^?)ffiL. -eLTHindlll ^.O^BamHIT'^l 
m^ntzp BR 3 2 7 tr'9-7'i?n-^yi/LT7'7:^$ KV 
l-lys-pBR327^#:^Cc C:©Vl-lys-pB 
R3 2 7:0^t>©H i ndlll -BamH I ®f>T'^> Hind 
III 3.z^B a m H I t;:cl; tifc p u c 1 9 t;:#A L-T 

7*5X^ KVl-1 ys-pUCl 9^#/io 

#:^^tFDl. 3 ©HH VfIM^:3 - K-rS D N Age^ll 
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^#Wr -Sifetj 700 bpCDNcoI-BamHI Hffr ^ F 1 0 
^^h^^&L. ^LTE i ndlll -Nc o 1 r ^^'r^ 
ffl T p B R 3 2 7 © H i n d 1 1 1 - B a m H I gU© f- 7' 
^ u^j:,y^' Vh-lys-pBR327^#/Coi^tw. 
ZO-Ty:^^ K*^e>H i n dlll -B amH I®rM-^^e){i} 
^LTHindlll RV^ B a m E I ^ i) mW^^fz p 
UCl 9tr-9-7'i?n-j::yt?'LTVh-l y s-pUCl 9 

55:*?. 7*^ X ^ K a 1 y s 1 1 RCh'S^JiS t h D 1 . 3 0 

ATH-lHln;#:(Nature 332:323-327 
(1 9 8 8))©^nci:l5|LJ 12 h So T f^ffl L /c . 7* 

7 X ^ K F 1 0 *©^^^ t h D 1 . 3 © Hii VflJi^ 3 - 
K -r D N A le ^IJ . V . V e r h 0 e y (?) . S c i e n c 
6237 : 1534-1536 (1988) ©Fig. 2 

US tt. mmm^ h pm - i (DEmymm<Dm-^^'~-:^ 3 
y ^ =1 - r D N A 0 iipmo tz izmm ^ ntz r ^ ^ -7 ^ 

IkZJ^P CRRm^m^niZ^t. ^:&7*7'f-7-A (APC 
R 1 ; ieM#-t : 4 1 ) RV^m:^^^ >fv-E (APCR4 ; 
Se?fl#-^ : 4 2 ) . Z 0 ^ ^ ^ - ± 0 D N AR^l] iZ ^ 

y^'-fX^-So APCRlS.D^'APCR4lipUCl 9-^:^' 

— © t;: # tv: ^it $ n ;t :3. ^ a ~ ij- ;p M i 3 iE^iJ r 

C D R 1 ^li/^M^^7*7 -fv-B (phv-1 ; IB^Ij 
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: 4 3 ) . C D R 2 ^ffir 7 -f v-C (phv-2 i W. 
: 4 4 ) . RZJ^ C D R 3 ^ffir^ -f -^-D ( p h v - 
3 ; ie?lj#-i- : 45) 40-60 bp©:l$ L-. "7 X 
P M - 1 ©HII VfIJi© CDR^3-K-r5DNAS.Z>*^C 
D R^n - F-r^ D N A^^trliMD N k h F R ^ □ 

- F^-S D N Aie^!l:^j-^^-So M — cr> P C R S0 T fT 

-^-AP CR ARz:^^:^y' ^ ^ -^-D^m^^tzo 

^7XPM-10CDR3 iS^lJ^ri — F S D N A^^WT § 
H-P C R^^«g5^ffS$L. ^ LTH-P C RSiEKl^H^T 

tLXmmVfz„ M^m^wLT. •t^j^.PM- l ©CDR 2S: 
a^CDRS^^-F-r-S DN A^#Wr<Sll-P C R^^!^v 
M(>*t;:"7^XPM - 1 ®3ffi*r^T0CDR$3 - F-rSD 
N A^^Wr-SHHP C R^^ifej^-etL-?'^^^© P C R^Pi 
07'7'f-7-i:LTitfflL.fCc h P M - 1 

H@i'V$IJ^^3 - F^5 D N A^^-r-SHEH P C R^^tf^ 
^g|L. Hindlll S.0^'BamHI{z:ck«9?i{fcL'. -^l-T 
^ hiZ^mt ^fzibiCp UC 1 9tr-9-7*^n-^y:?'*Lyc. 

If«^l^ hFU - iSiftcHllVtSJ^^n-F-r^DNA© 
'ft®©fc8&tr 3 aii©^M^^7*^ V- p h V - 1 , ph 
V - 2 S.?>' P h V - 3 ^-^JjJc L fco C tL ^) I* 8 MJ^^^#W 
:r 1 2 %*■ y T ^ U ^ Fy-'^±T^M L'/io MMB^ 
T-^^v-phv-ltt. v^>!.PM-l gi*© C D R 1 © 
W^mofz^cry^tsOb-f^ h F R 1 ifi©|iiS 2 7 3 0 IZ^ 
if ^ ^H^^CD S e r:6^^Ty r---. S.D^*S e r:i)M?>Th r 
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li^Mfi^t- lilOnM Tris-HCl (pH8. 3), 50 
mM KCl, 1. 5biM MgClg, 250//M dNTP. 
5 0 ngOllSD N A ( V h - 1 y s - p U C 1 9 ) . 2. 5 
u(DAmpliTaq(Perkin Elmer Get 
u s ) . RCh'7*-7 -f "7-.^#^L:^c, 1 fi M-f-DO p h V - 
3 y y ^ -^-RZ)^ AP C R r y •7-^^Vm--<D P C R 

sEi^ift^s 9 4tt3Ti. 5 ^momwom^cDm. 94 

•C 1 3 7 -C KIT 1 ^Fal&Ch* 7 2 t t^: T 1 3 

0 t^>f i?;p^S^Ljto Tel.- i; y i?'^l5gi^^^pg0PHl0 

1 2 'cizr 1 0 ^mommw^KJi^^n-ofzo 5 2 3 bp©p 
LX'^(zm~<D p c RKB^:^^if ^ r ^ -^^ t L-zm^ 
m~(D p c RKBiz^\,^rm 1 u g n/wH— ? c 

R^fiictFS.iy^ 2 5 p m 0 1 e 0^M0I^7*^ >f v - p h v - 

2 V 4 tLxmmi^fzo p c R^f^as-© ? c r 

0PCRSiD*^&©6 6 5 bp0PC R^^%^7*^ -f "7 - p 
h V - 1 i: ^ J3 © P C R SJS *J T fSffl L . L T H 
H0PCRSEv:^>^,©7 3 7 bp©PCR^^!gg^7*7'fv~ 
APCRli^JCHHCPC RSl£t;:*>n^T^ffl L^io 
® P C RS^E;:^^^0 1 . 1 7 2 kb© P C R ^^Jfef^^il 
H i ndlll S.a^BamH IT^WbL. ^ LT^ JCSIf^ b 
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h P M - 1 Sl#^Hgi V^ji^#WrS*5j7 0 ohpomn^p 
UC 1 g-^^iJ' — tz:-9-7*^n~^yi5''J^:^-o Ifi^ll^^ Lfz A 

N Amm^'U^r^ ?)v ^LTpUC-RVh-PMlai: 
t-S D N A^#igf 5 SMO^M^^P C R 7*7 ^ V 

phv-m4 (Va 1-7 l-^Arg-7 1) (# 
■tliKabat&CcfcS;^4#M) (i2^a#-f- : 4 6 ) S. 
afAPCR4^v ^MD N A i LT0pUC-RVh-PM 
1 a t^izm-P c RSEt;:*>n^Tff ffl Lfc. d ©H 1 P C 

cRi^^fcK:ll-PCRSfc;tr*?it5Hif:^7'7^-7-iL.T 

■fSffl Lfco H-P C RS0A-'&© P C R^B!ctl^ 1 . 6%ffi 
^^.5T;^;'^->^y;^^M^r^TftlgL. H i n dlll RV^B a 
mHIK:J;«3mMllL. ^LTpUC19twT-9-7'^n-^y 
iJ^LTpUC-RVh-PMl b^#3to Pl^i- L'T^ 
^^7* phv-nm (Asp-l-*Gln-l) 

: 4 7 ) RO^'^Mp UC-RVh-PMl b^M 
^,^-^^^>f_.;;3y fcj ^n-K-f-SDNA (pUC-RVh 
- PM 1 c ) ^M^^7*7 "r-phv-m6 (I 1 

e-48->Met-48) i^^]^^ : 4 8 ) RU^mMv U 
C-RVh-PMl b^ffiV^TA-i/'ay fdj ^n-Kt" 
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§DNA (pUC-RVh-PMld) Mmm^V v 

-fv — phv-n mRZJ^mM pUC-RVh-PMl c^ffl 
^,^T^N•-C/^y Tej ^n-Kf^DNA (pUC-RVh 

- P M 1 e ) LXmmm^r y ^ -^-p hv-m? 
(Thr-28-^Ser-28. S.t>'Phe-29-*I 1 e 

-29) (Be^J#-t : 4 9 ) IkXJi^mm pUC-RVh-PM 
1 b^ffll.^T^N•->>-gy Tfj ;^:3-F-rSDNA (pUC 
-RVh-PMl f) =^mtZo g^^HM V$IJi/N - >> g y 

117 ti. :gmfii4b h PM - 1 mwLmYmmom-^^-i^ 
s.a«p c RKB^m^miz^to mmm,^ h p m - i mi^L 

II V pMM om — ^^-i^ a y ^ n - K -r § D N A 0 it IS © fz . 

C D R 1 ^my'y V - p k V - 1 : 5 0 ) . C 

D R 2 ^my'y ^ V - p k V - 2 (ieM#-t : 5 1 ) RV^ C 

DR3^ffi7*7-fv-pkv-3 (ie?!l#-t : 5 2 ) 

^ L T 8 M mm ^ # wr 1 2 % y T »; ;p 7 ^ f y 
-'wiT^sgLy-co mmoj^-ozLxp cRKB^n-^fzo m 

— P C RSJSSiJttl ;/M'ro©pkv-3 7'7'fv-S.D^'A 
P C R 4 7*^ >f -^-^^-^ LfZo H— P C RSJiCi3&>€>© 3 5 
0 bp© P C R^^!g5^ 1 . 5 %jgil,^,T # D 

TflM ^ LTH— P C RKBlZti n^m^V'y V- i 
LTf$ML/Co P C RSJS*-^©P C R^^tl^^lSL. 
BamHlS.?>'HindIII TM-fbLs ^LTCDR3:(>^^ 
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m^tLfzDN A^^^t ^ 5 0 0 bpif^T-^D N ASE^d^^® 

36 P U C 1 9 ^ —IZ^yy' X3 y ^' LfZo IE L 
mM'^'Ut V ^.^KDNA^lsI^L. ^ LXlkCD P C R 

KB ^ if s mm DNAtLx mm vtz, orkb^z 

:fe^^T25pmo 1 e 0^M^^7*^ -fv-pkv-2SL0^ 
A P C R 4 ^ftffl l^/Co HHP C RS:JS:(>-&0 P C R^^tl 
^^MLv ^UT7*7-^-7-pkv-li^t3||E3PCRS 
S 7*7 -f v-i LTfJ^ffl L^-Co IsI^KlLT. HHP 
C RRBii-h<I> P C R^^tJ€ A ? OR I r "7 4 -7 - t^lZ 
HEP CRSJStw:feti-^7'7^v-iLTi£ML3tc 

US P CRKBi}-(b(D 9 7 2 bp© P C R^^tf^ttlS 
B a m H I H i n d III IZ ^ ^ m^tV-. ^LXB N Aie 
M'^"^ 0 tzisb IZp U C 1 9 iZ-fi-y'^ tx-c^y^'LfZo CDR 

2 mmiz^h^rmm.^.:^mwi^n. $e>i3 2!i0pc r^e 

o /Co HAP C RSliSS.^>*H-b PGR 
p V C 1 9 ^ if ^ — iZ ^ u — ^ y HfzM^ P C R K 
P C R^^^^^MD N A^ LTftffl L 3^3 o HAP 
CRS]StC:*?t^T7'7'fv-iipkv-2S.2>'APCR4T 

^ofc, mi^p cRKBi}-^c[)P cR^j^m^mmv. 

TAP CR 1 7'^'fv-i^jr^-bP CRSE^trife^^t^r^ 
-f ^ LTf$M L/wo H-bP C RSJE:i)-^>0 P C RfffM!g3 
^»SS B a m H I RZJ^ H i n d III J3 ^ ^9 MiL -e L- 
T 5 0 0 bp D N A if ^ D N AmM'^^CO tz ib iZ p U C 1 
3 il "9- 7" ^ n - ^ y iJ'' L o iSM^S L 5 M 0 n - y cr./ 
F^2iS©i5'D-y »<iE L D N A KM ^ W L T „ 3 O .-J' 



if 4' M 
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a-y^pUC-RVl-PMl a tmt^. C:0iS?(I^@S 
: 5 5 iZ^-r, 

^fi^ t h p M - 1 L 11 V 0 fiij 0 A - >>- 3 y ^ n ~ 
Kt § D N A 0ftM0;t mmmmy'y -fv-pvk-m 

1 (ae?!i#-^ : 5 3 ) ^-^mLfzo p c RS0tt*®e!it::B«r 

-fv-pkv-ml (Phe-7 1^Tyr-7 1)S.U="A 
PCR4 7'^'fv-^liMDNA<i:LT0p UC-RV 1 - 
P M 1 a t^izmm Lfzo H-P C RKBi)-^ <& © P C R^^ 
m^^mmL. ^LXAP CR I7'y^ -^-t^iZm^-P CR 
7--7 ^ -7- i LTi£M L/Co H- P C RSlS;^^ 
^ 0 P C R^^tl^»|g BamHlS-CKHindlllil 
^ ?ift: ^ LT D N ASe^Ji^^© y£ 26 P U C 1 9 t3 -9- 
y^n-^y^^^'LfCo C:©:^'n-y;£pUC-RV 1 - PM 
1 b LtZc 

$-lj:^fcg)0b h^;^a^-<;i/>^ jjaj ( H C M 

P^-^-^ffl^.^^^:^^-©1flt (mi) 

+ /^PM - lfii#:OL II V fills ^a-K -r-SDNAilrK- 

S.a^*+^vPM-Uji#:©H mVvlM^ □-F:r^DNAgfr 

1 € # M © C i ) H C M V - V L - K C A' R C^" H C M V - V „ 
- H c r 1 J:: t -fmALfz. m n c M Y ^ ^ - o i'pm. 

0 tz^ (DWU^$^W,it. Ma e da^. Human An r. 
ibodies and Hybridomas (199]' 



if /-"w m mi 
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2: 124-134;C. A. Kettleborough 
Protein Bngeneering (1991) 
4 : 773-783 $ tlT o H-^i^^-lip SV 

2neo (P. J. Southern et a 1 J . M 
ol.Appl. Genet. (1982) 1:327-3 

4 1 ) izmm^m^. ^LT^feig^j'-ayy y hmxitnmo 

^u-<JU<Dl^^a>tzisbl>z\^ h ^ ^ h/p&'a^-f;!/;^ (HCM 
V) y tt ^ — ^ —RZJ^ X y ^\ y ^ — (M. B o s ha r t ^ ^ 
Cell (1985) 41:521-530) ^#W^^c 
Lm^U^^ ^ -it^ h K CmM (T . H. Rabbit 
t s k)^ Carr. TOP. Microbiol. Immu 
nol. (1984) 114:166-171)^3 - K-r 
i. D N A^#WL.. ^ L-ZEm^m-^^ ^ -it^ h T 
- 1 (N. Takahashi<&. Ceil (198 

2) 29:671-679)^3 - K-rsy/i^DNA^# 

W:r§o c:ti«>©H CM v|i^-<i5' i5^-tt^tlTfe*3 s -e L 

Xm^ om^MB^t^ >f 7*t3*?lj-^— lift ( t r a n s i e 

n t ) m^R^^^'^^^<^tc^izmmt ^ z ti}^x% 

b h • *• y 7* ^ K • ^ ji — y • X n y y — 3 y • yr 

^ I a (EEF - 1 a) «ft ^) M S ® © 1 

n X y y ^ - om^'^B-it S V 4 0 HifSBrn ^ 
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-9 xy/NyiJ--0-?-nJ3Jt^Tife«jl 0 O^T$)S (D. 

W. Kimt,. Gene (1990) 91:217-223 ; 
^^CKT. Uetsuki^. J. Biol. Chem. (1 
989) 264:5791-5798)o 2. 5 kb® H E F 
- \ aTu^-^ y^N ^itfe^© 5 ' 

-%^lZ,^f!k,^ 1 . 5 kb0 D N A. H-l V y rfi ® 3 3 
bp. I|-"fyhny4i©943 bp, — x ^ V y 0^133 

0^^© 1 0 bp:^>^ ^,^§0 C:0^2. 5kb0HindIII - 
EcoRl8lr>T-^r7:^^KpEF32 1- CAT (D. W. 
Kimt,. Gene (1990) 91:217-223;^ 
CKT. Uetsukit>. J. Biol. Chem. (19 
89) 264:5791-5798) A^^^OajL^s^LT 
pdKCR^^i?' — (M. Tsuchiyat), Embo 
J. (1987) 6:611-616). K. 0' Kara 
t). Proc. Natl. Acad. Sci. USA Vo 
1. 78. No. 3. 1527-1531. (1981). 

(R. Fukunaga^. Proc. Natl. Acad. 
Sci. USA Val. 8 1, 5086-5090 

(1 9 8 4))tri5'n-j:.yi?*LT. S V 4 0 HifSB 7* n ^ - 

X y /N y -9- — ^^Wf -Sl^ 3 0 0 bp0 H i n d III -E 

c oR iDrM-^Stm^TpTEF-l^^lfco 

P T E F - 1 ^ E c 0 R I T' fi L . K 1 e n o w 'j ^ 
^-•fe'T7-f;i'— yL. -eLTH i n dlll 'J yio -IZ'^ 
J^Ljto ^tw. C: 0^gt$$n:fe P T E F - 1 -^-^ iJ' - D N A 
:^)^(?)^^3l. 6kb0HindIII - SmaIiTit^^^aj(^/c« 
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HCMV-12h-grl^EcoRItIi;^9 ^^mitL. 

-1 2h-gr 1*-?)7*7X^ KHCMV-1 2h-gr 1 

( AE 2 ) ^ftlSLi^Co 

7'7X$KHCMV-12h-grl (AE2)^Eco 
R I llBitL^ K 1 e n 0 w** iJ ^—-HHy >f 

LTH i n d III T'Vi^bL:^, k h r - 1 Cfl^^n- K 
-r <5 D N AiE?!i^#Wr 7 kbCif^T-^. H E F - 1 or 7* 
n:E_^-_xy/xyif-^#:g--r5ffie© 1. 6 kb Hi 
n dlll -Sma I 8lf)t t-iSM L-T H E F - 1 2 h-g r 1 
^#yto c:©^'i^^r5'-4J®HEF - 1 ara^-^ - • JL y 
/^y^-mmi>t. 5' 3 8 Obp0DNA^^ 

p T E F - 1 4i0-?-tLiM — Tfe /io Hindlll - 
B a mH I ff^t T^ifT « d 0 H 0 V MM tt. fl!l®HM 

mm^^ b HllVflJi^n- Kf S DNA^#W1-S H i 
ndlll - BamHIDNAif)t^pUC-RVh-PMl 
a. p U C - R V h - P M 1 b . p U C - R V h - P M 1 c , 
pUC-RVh-FMld, pUC-RVh-PMleS.D^" 

puc-RVh-PMi f immm i ) i)^h>m^i^i^^ 

ThSIB® 7*7 :^ $FHEF-12h-gr lOHindlll 
-B a mH I SPfS i:: # A L T . ^ fl^ H^^-^ ^ ^ - R ^ h 
-PMla. RVh-PMlb, RVh-PMlc, RVh 
-PMld. R V h - P M 1 e . S-O^R V h - P M 1 f ^# 
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:feo ^^^iJ' ^ - R V h - P M 1 a . RVh-PMlb. R 
Vh-PMl c, RVh-PMl e. RZJ^ R V h - P U 1 f. 

Mc>'t;:HEF-PMh-g r iiis -en-rtisii^t hPM 
- 1 fa^HII VflM^N'-i/- 3 y r a J . rbj, rcj. 

fdj, ^ e J RZJ^ r f J ^ ^xJ^iz-r ^ XP M- imi^nm 

V mm=^ =1 - Vt ^ D N A^^t 

hrn^m-^^ ^ -a E F - 1 2 k - g k^i'^mt ^fz^. 

HEF-1 ay'u^f:^^ xy/N -MM^ -^"U t ^ 

3. 0 kb© P V u I - H i n d III giffr ^ H E F - 1 2 h - 
g r 1 hmiOiUL. ^ LTmmm 5 iZ^-\,^XWmLfzE CM 
V - Lm^m^t^ 2k-gk3()^^)©^^J7. 
7kb©PvuI-HindIII »rfr t^jgi^ LT H E F - 1 2 
k-gk^|#;to Hll^^--<i? ^-H E F - 1 2 h - g r 1 
tn^iZ^ Hindlll -BamHlHrJti LT#i£ 
:r'SHEF - 1 2 k-g k4'©Lg(VfIj^^3-K'r'SDN 

<t T' § -5 o . 7* ^ X ^ K H E F - P M h - g r 1 « . 
HEF-1 2 h-g r 1 (US) ©EF 1 ar7°a*~i5'-pl 
m (Pvu I-H i ndlll m)^) tw^«3HCMV-pmh 
-g r l©HCHV7*n^-:J'-$Iii (Pvu I-H i nd 

III irfr) ^W.^^:^^ z tiz^i:)WmLfzh(Di!h^. 

mm^ t h L n' v$i^^ 3-K-rsDNA$^^t-§H i 

ndlll - BamHIDNA®f>t^pUC-RVl-PMl 
aS.a'pUC-RVl-PMlb (HJI^ 7 ) *^ ^> ^ ^ m L . 
-eLTHEF-12k-gk0HindIII - BamHIgP 
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iilznXly. "^n^H^m^^ >5^-RVl-PMlaS:0^'R 
Vl-PMlb^^fc. ^m^^ ^-R V 1 - P M 1 a :&CK 
RVl-PMl Mr^t3HEF-PMK - gktt-etl-Ftl 
t h Lil VfIJi Taj r b J . mzfKi'^rtf XPM 

-1 LII VfIM^:3 - KT^ D N A^W-r 5^^*^. 7* 7 
X^KHEF-PMk - gkli. HEF-12k-gk (H 
9 ) CD E F 1 aru^ — ^—mM (Pvul-Hindlll 
StM") t3.i;^9HCMV-pmka-gk0HCMV7'n*-- 
^-mm (Pvul-Hindlll WiW) 

1 1 ) 

s V 4 0 mM 7•^^-iJ'-*^t)xy^^y"^^-ge^^J^i^*^ 

-Sfcfe. 7'7X$KpSV2-dhfr (S. Subram 
ani^.Mol. Cell. Biol. (1981) 1: 
8 5 4 - 8 6 4 ) ( AT C C 3 3 6 9 4 ) ^ S p h I 2^Z>' P 
V u immitL^ K 1 e n 0 w .-K y ^ 7 --€1? 7 ^ ^l'- ^ V 

-5- LTSHji^ pSV2-dhfr-AE^#3t 
(HI 0) « HCMV7'n^r-i5^-. HlKVflJi^n-K^ 
§DNAS:Ofthr-l CflM^n - K"r-5DNA^##-r 
-SI^JS. 7 kb® E c 0 R I ff^^-^. E c 0 R I Kiel; SgP^ti 
■fbi3:^^HCMV-PMh-g r 1 ^):^^-§J?)&l-:feo COif 
E c 0 R I -M^b pSV2-dhfr-AE t^il^ L. 
TDHFR-AE-PMh-g r l$#:feo 
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HEF - 1 arrn^-iJ' xy^Ny9--^fflV^SH^^ 

moz t) o HCMV-12h-grltwA*^'5*^j3. 7 
kb® E c 0 R I m)i^. EcoRI-M^l:pSV2-dhf 
r - A E tMi^LXD HFR-AE-1 2 h-g r o 
DHFE-AE-1 2 h-g r l*®d h f TmMiZW.< B 
a m H I ^S^. B a m H 1 fZ ^ ?>^^mit. K 1 enow 

fZo dhfr cDNA^#Wr'Si|^j4kb©PvuI-Ba 
m H I llrfr ^ d ©jillp$ tLJ^c DHFR-AE-12h-gr 
1 t)^^ aj ^ LTHJfeM 1 2 IZ^l^^rf^mi-fz R V h 
-PMl f-4;6^5)©i|ij3kb0Pvu I-BamH 
jgi^LTDHFR-AE-RVh-PMl f ^%fZo 

±ifi©&B:$ tL}^c7-7 ^ V iti^mmomm^^ h pm- 

F - 1 a ^ - =^C_0_S_mMl>znn^WB^ ( c 0 - t r 
a n s f e c t ) Lfz. ^^MM iLT+^^PM-l iHi^ 
©LlIS:C>'HlI$^^-r'S#HEF - 1 or^i^iJ' - ^ C 0 S 

mmizmnmmmmLfz. bb^. mmt&m^tLtz co s m 

m^-^hOmm^M^. ^LTELISA{3cJ;«? (1) ±*^* 

ti#ffi-rs t h I g Gtfiwomiz-oi^^x. Rz^ (2 ) II- 
6 R tiiM-^-r ^© I g G (Drntuz-oh^-z-^m Ltzo '<kiz^ 
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ls|li-9-y7*;i/^$e)fw. EL I SAJIckO. t h I L-6R 

®— ^ (RVl-PMl aXJiRVl-PMl b) J^2>'+^ 
7 P M - 1 mW'R^^^^ir^h^'!^ (HCMV-PMh 

- g r 1 ) i;::^fo.oo_sMM^nnm%U^t^ ^itiz^i^^ 

mmWL^ h P M - 1 Si^^LlI VMM© 2 ay© 
l?flfi^^T-:> fco iBm^^:^c. + ^ V PM - 1 Jji^^sLlIS-O^'H 
IK^^^'f §#^^5' - ( H CM V - P M k a - g kS-O^H 

cMv-PMh-grUi-J:^ nn^wwi^vfco ^mm^ 
ig■^^Io^,^T0?aI^ic*n^T. sfi^t h p M - 1 i^:^^LlI 

<D^<-i^ 3yrbjttthIL-6 R -.0ig^ti^ll»ft^^v: 
S^LJ5:3(>^o/v:c znhom^t^h^ F R 3 i|3 0{iiS7 1 © 
7 ^ ^;i/T (CAMP.AHTH-1 ]^ (D fz^sb IZW^^ 

ntz^ h R E I *tr#i5-r'S ) n 2/ y (^^t h R E 

mmG>'f^—'^ 3 y Taj ^ S Jz: ffl Jt o 
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©loCRVh-PMla, RVh-PMlb. RVh-P 
Mlc, RVh-PMld, RVh-PMleXttRVh- 

p M 1 f ) Rnmmis,^ h p M - 1 mi^Lmcoy^-i^ g y 

r a J ^^m-r^ ^- (RVl-PMl a) IZ ^ ^ C 0 

smm^mmmmmmt ^ z tiz^io . mmm^ b pm - i 

EF-PMk-gk:&t>'HEF-PMh-gr 1) iwJ;^T 

7" - ^ - ij^^t t Z h IZ J:. tH-£ . t h I L - Q R--^(Df^^lZ 
•Ol^TOjRJ^Cif^^T. mm^^ h PM - 1 fii#:Lii0A- 
a y Taj IkZJ^mmm t h P M - 1 mi¥ H 3 >' 

Tfj ^ / ^ PM - imi^Lm^v^nrntmrnr-h-^fz, 
To^mmm^ V PM- 1 mi^^c,o_s.mm±m-fy-^ h^m^?: 

omit^ 1 00kd;^;-y \- ± ym^'MM'^U (Ami c on) 

(AffiGel Protein A MAPSII^-^h. 

B i 0 R a d ) ^ ffl tr-* T ^ ^ L » 'M.Wi~^i^fz 
i^ife^s 5 y Y # V ^ 0 ig^^® C d; >0 ^fc 

b -<y K ** y ^ A 0 ^-^^^^ T' gfetf^ L . L T ^ 5 

F *' y 'i; ^ 0 ?i tB ISiiJ^ T ?f as ^ o o ^ L T -7 W .-i? n r? 
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y-feyfl — 9 ^ (Centr i con 10, Ami co 

+ ^ 7PM- Sia^sm^t h LH vM^0/N-i:^* 

3 y r a J iS^^t h HII VlIM0^^"-i^'9 y r a J . 
fbj. rcj, Tdj, rejX{i''fji:^%^^-z,#|f 

L 11© r a J /N'-i/' 3 y + r f j x/ 3 v if^m hii-- 

t;:«^©S^^ t h p M - 1 o fc. c: ® © tt. + 

/ 7 P M- 1 Si^iPI^t;: t h I L - 6 R (HIl 

bIL-6i&^khIL-6R iri^-^r 5 ©^M«^5 1 

4 ) . 

g^iSM 1 2 . ^^i^-^;i/^ar^-r^;^cfo ©gm^t^ h PM 

- 1 VIIM©^IE 
g^^t h PM - l^#:LiIR?^Hfi(©VtlSJi (ie?lj#-^ : 

5 4&C^*5 5 ) © -r5''-Se^lJ^:3 - K t ^ D N A iS^lJ 1*1 © 
y h n y^^^-r-S/cfe. V0Ji^n - K:rS c D N A$ 

PCR7*7'f'^-^ffl<'^T|fi7n-^y^*LfCo LIIS.0^H 
II©^^'<i5'i5^ — RVl-PMlaSL?>*RVh-PMl f$ 

c o s mmznm^^^^i^f^. 4 a 8#Mi^. ^r n a^h 

ML(Chirgwint»v Biochemistry (1 
979) 18 :5294-5299)x-?'LTv^:^ fjl#: V 
fIji©PCRi:'— a^ytJ'"i3'Ol^TieSjL:^c<:};'5t3:LT— * 
c D N A-^^©^cJ6C 5 A g ©^R N A^ffl^^/io 3 8^© 
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P C R 7*7 -7-$^it ^ LX^mttZo L E V - P 1 
(ie?!l#-t : 6 0 ) S.?>'H E V - P 1 (ie?!l#-t : 5 8 ) 
tt::?.7*^ W 7> K:^-ie^mt^*B a mH I ^ t 

H E V - P 2 (@B^!l#-t : 5 9 ) liH i n d III gpe;&?>' 
ATGMJ&n KycDH?[®Ko z a kny-fey9-xie?!l^#W 

LTf^fflLfc, 1 0 0 1 -fo© P C RSE*%tt 2 OmM T 
ris-HCl (pH8. 8). 10 mM KCl. 10 mM 
(NH4)2S04. 2mM MgSO*, 0. 1% Tri 
ton X-100. 0. lit/g©BSA. 250aM d 
NTP. 2. 5u©Vent DNA**y^7--fe'(Bio. 
Labs. U. K. ). 5 0 c D N A-^^SE^^M 

t>'tw 1 0 0 P m 0 1 e -f-OfDm-nV'y -RZ^ 7' y 
'^-^^'^LfZo #PCR5^:i.-7'li5 0 u 
^LT94*CtrTl. 5 !9-rHl 0^150 ©151^ 0 #s 9 4 "C T 
1 rS-fal. 5 0 -C 13 T 1 r^PBlS:^^" 7 2 'C T 1 ^^FbT 0 -9- ^ 
SiS^ 3 0 iI^f^^. LTi^43 7 2 -C i3T 1 0 rS-raT-^ ^ 
'^-hU/Cc LII Vf|Ji^#Wr S 4 0 8 bp© P C R^^tl 
S:t>'HlI V fIM^#W-rS 4 4 4bp© P C R^^J^^> 2 . 
0 % fgiH.^. r if n )P^m^^rmmL. ^LTBamH 

IS:Ch*HindIII t::^i9?i^bL. ^LTpUCig-^^if^ 
-iH-y-y^n-^yi/L. -etl-mp UC-RV 1 - PM 1 
a-3S.0^"pUC-RVh-PMl f-3^#:^Co 
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mm^^ hPM - l!n;*LIIS:0'H||©VfIi^©DNAie 

^mt^ c ti}-m^^-^^^^^ (ie^!i#-t 5 4 5 5 ^ 

(mRNA0i^l 0%) 56>\ H V 1*1 0 C tl 
^ ©gUeaSMETMl^ffl $ (mRNA©^9 0 % ) o C 

©^#3S:x7*7'f y iJ-'^^^'S^^t^ h PM - 1 !n:#:©{6 i--^ 
;^©^3g^^>fce^Lfcc v $IM©M#3S: x 7*7 ^ il 

Lfzo EmYmm^z-oi,^!:. ^i^r^ -f -^-n e w - s p i 

(ieM#-t : 6 1 ) S.0^H5:5-r7 -f v-NEW-SP2 (iS 
M#-t 6 2 ) ^^^L/Co C:©7*7'f -^-ttD N ASe^jT G 
G GTG AGA^DNAie^IjTGG GTT C G C fZ 
m^^. F CRKBO^Wit c DNAC^^n-^yiJ^'troi^^ 
Tlflfi LfcS*) Tfe o Jfe:&^. ^MDNAttS 0 ng© p U C- 
RVh-PMl f-ST-ab^. -eLT7'7^^-«HEV- 
P2iNEW-SP2. XliHEF-PliNEW-SP 1 

2 ffl© P C RSliSA^t>© P CR^^m^ 2 %ffiill,'^,T;&'n 
-X-y^l-^ffllr^T^SgL. LT P CRM^KBlnl^^^rm 
MLtz, 0. 5 ;y g ©m-P C R^^tl^^W-r ^ 9 8 // 1 
© P C RajS%S.O^ 5 y h © V e n t D N A ** V ^ 7 
-■fe*^ 9 4 -C t^T 2 5 0 -C twT 2 ^S-Tal^^tJ^ 7 2 'C J3 T 

S^fHl-fy^o-'^— FL. -?rLT;:J:{::lOOpmo 1 e-f-o 
©HEV-P 17*7'<-7~S.a^'HEV-P2 7'-7-f-=5'-^Sn 
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*C t^T 1 ^F^. 5 Q'ZIZX \ ^Wi'BLXf^ 7 2 -C KIT 1 ^Fal® 2 

ll^t;:LT. :^iPfi^ti h pm - i l v M^* © r 
7 X - K:^-fIJi^ P C R r 7 R E I - S P 1 (BB 
^!J#-t : 6 3 ) 'Bt.V^R E I - S P 2 (i2^!l#-^ : 6 4 ) ^ffl 
h^Xm^Vfz, ^r^-fv-ttDNAiS^ljCAG GTA 
A G G ^ D N ASe^tJ C A G GAA A G G liC^TL ^ o M ? 
CR^^!g3. •rJS:*)-^ LII VflJitHOt^T© 4 0 8 bp0DN 
A8lrfrS.?>' H II V flJiti-r^l^T © 4 4 4 bp © D N A Sff ^ 2 . 
0 %jSi!l.ifT;?;'a-xy;P^ffll^T^|gL. H i n d ill S. 
O^B a m H J; ^9 M^b ^ LTSB^J^^©fc 26 p U C 1 
9t2:-9-7'i?n— j:.yi/LTpUC-RVl-PMl a-4S. 
C>'pUC-RVh-RMl f-4^#/Co 

RVh-PMlf©HindIII - BamHIgJffr^. P 
UC-RVh-PMl f-4©H i ndlll - BamH Iff 
mtU^^TL^ Z thZ^^O RVh-PMl f-4^f#;fe« 
S^at h P M - 1 Jn;#^Ltl V$li^0^ y h n tL 
^cA-iz-gy Taj ©Be^!l^ieM#-i- 5 7 j;:^ S^^t 

h p M - 1 fn:#Hii vfiM© -f y b o y*^^*^ njfe A - i^' 

3 y r f J ©@e^!}^|S^lI#-t 5 6 til^-ro 

1 3 . UmrSL I::hAUK12-20 fiife L IS V vim 
^n-Yt^ D N A0j^|g 
Smat hAUKl 2-2 0!n;#:LMV^^^3r-Kt-§ 
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D N A ©itM®x@^M 1 6 iz^-To mMtr^^ t vmi^h 

II vMM^n - vr ^mm^it. mmmmE i n dui jslv^ 

BamH 1 UitL^ M P V 0 1 9 ^ ^ ^ - izm^il^ nx 
lr-«So 8iB0P CRr^-f ^- (A-H) ^ipHL. H 1 © 
PCRJ^cl;?). V^J^^a- K-rSitfe^^ 4 
ItTJtifi^-fr So 7*7 V- A:5^Ch* H tt. p U C 1 9 -^-i^ iS^ 
-±© D N AiSMci:tBlift^^':>. 7* ^ v - B . c:&n^'D 

a. -eti-rn^ifi-rs c d R^iMOjffe^ie^J^^t-s 4 o 

-e^^*^7*7 -f B . CRZJf D©5'M 15-20 bp0 D 

^-f ■=f'-Ai:E. BiF. CtG^ RV^D tK^M^^^c P 
C R A - EliFRl^n-KL. B-FttCDRlti: 

FR2^3-K-r'5o A-Eglr^t®3' M i B - F glfit © 5 ' 
5-2 0 bp©*ilii4^^o©T'. zn^m^^ 

m^t ^ z t^^'sjmt:^^. nmiz^ B-F®fJt». cdr 

2 S.C>'F R 3 - K*r<S C - G»fM-i *>fflM14^#-^o 
LT. C - G®r)ttt$ CDR3iFR4^n-Krs 

i:^^©fflliSi-J:^^i^*^Wtgi3S:«o PCRSE?S4Jt-T 
C:^?, 4 ':>®8ff>T-©il^MiS^^T-:. fc^. 7'7^v-ASiO' 
H <S^J::^ ^ IE L < 4 ':?©|lf>^-:6^^S^ L ©:()<. 

C: OH 2 0 P C R cfc o TJfifi LT < « o Z^LX^^ntz 
||2©PCR^^%a. 3 -oOW^m-^^tzC D H 
i n d III RnB a m H I omitW.. pUCig^^^iS^-jr 
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II V $1 Ji /M- - 3 y Taj ^ □ - K -r § D N A 7° 7 X 5 K 
pUCl ^ ^X\^ ^ 1' =7 \ KpUC-RVl-P 

Ml a - 4 ^ ffi (r^ o 





mm 


1=1 




IB # 




A. BEVESSE 


83 




E. 1220-Llb 


66 




B. 1220-Ll 


65 




F. 1220-L2b 


68 




C. 1220-L2 


67 




G. 1220-L3b 


70 




D. 1220-L3 


69 




H. UNIVERSAL 


82 




C D R 




7 


- 1 2 2 0 - L 1 , 


1 2 2 


0 



- L 2 1 2 2 0 - L 3 t3-:>(.%Tli. 8Mmm^#£;M2 
%*• y T :^ y 7bT $ Ky^J^^ffll'^T^Ig^fl^ffl L/C. 

1 0 l-ro©PCRSJiSJ|gtt20mM Tr i s-HC 

1 (pH8. 8), lOmM KCl. 1 0 niM (NH4)2S04, 
2mM MgS04. 0. \% Triton X-100, 

0. l//g©BSA, 250^m dNTP, 5u©Veri 
t D N A *• y / 7 ~ -fe" ( B i 0 L a b s . U . K . ) . 5 
0 ng© p U C - R V I - P M 1 a - 4 D N A . L T # 1 
OOpmo 1 % ^ (bm-}5W^^-y° =7 A -7 -^^^hiz. # 
P C R ^ ^ - 5 0 I (Dm^-^W.^^. LT 9 4 t T 

1. 5 ^rHl©M^J]©mft©^s 9 4 -C twT 1 ^ThIs 5 0 t ;3 
T 1 ^"^^n 7 2 'C T 1 ^^rBl©SJS^ 3 0 1^- ^ ^ ;u?Tl^. 

if ^ ^ a 
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2 52 bp(A-E). 96bp(B-F), 130bp(C- 
G ) S.2>' 1 2 3 bp ( D - H ) CD# P C R^^tl^ 2 . O%0 
®i&,^.T;&'D — x(FMC, Bio. Products, U 
SA) y^l/^MV^TftlgLfCo ttS:t>-B. #DNAif)T-^^ 

^i-^r^^u-:t.)ir^m^M^ ^LT6 5*ccT5 ^m^M 

-H: LT 3 tliPI^a© 2inM EDTAS.J>' 200 mM 

N a C 1 -5 2 0 mM Tris-HCl (pH7. 5) 

ffiajL. -eLTDNAiTM-^X:577-;l/tfei^CJ;«5ElJRL. 
-eLTlmM EDTA^^^^S 1 OmM Tris-HCI 

(pH7. b) izmmv. -^vxF cRm^^Km^^^^rmm 

Viz. 

iJ^i;:. 0. 2 itf g ©#ll 1 © P C Ri^!g5S.O^ 5 y ^ 

©Vent DNA**';^7--fe*^#W'r^9 8// 1©PC 

RSE?S^9 4*ct3T2:S'M. 5 0 'C T 2 fel S. 0^ 7 2 'c 

C #10 0 pmo 1 e©A (REVERSE) S.t)^'H (U 
NIVERSAL) r^-f -^-^SD^TSJIS^S^ 10 0^/1 
i L/i^. 5 0 it/ 1 ©i6:MT*?*^t^. LT 9 4 -c 

T 1 ^TbI. 5 0 -C IZT 1 7 2 -C {IT 1 ;S'®®KIic:^^ 

3 0 -9- ^ ;w^f € LT^^{3 7 2 'c 1 0 ^ThI-^ y ^ 

^^5X^7 A UKl 2-2 O0La©CD 

R:&>'#?fi$ti/cLlIV$IJi^n- K-T^DNA^^WTS 5 
5 8 bp©ll 2 P C R ©^^!fel^ 2 . 0 %ffiife*T ;^;* p -xy 
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JU^m^^^rmUL^ -eLTBamHlS.CKHindIII eiJ; 
fOf^it^. PUC 1 S-^^^-fZ-ff-y^^o^^y^L. 

^m'&mitL. puc-rvl - i 2 2 0 a$^i/co 
^ KBe^j^se^j^ 7 1 KiTF-To 

2 - 2 0 fii#^LlI VfIJi^#Wr § H i n d III -BamH 
I DNA8lrM-^-b§2r^X$ KpUC-RVl -1 2 2 0 a 
L^i^^-^i? rJ'-H E F - 1 2 « - g « 0H 
i n dlll - B a m H I SPeJ3#A S^^t h AUK 1 
2-20 L H VflJii/s- 3 y a ©^^-"^i? i?' - T' $> ^ 

RVt -1 22 0 a^#fCo 
m.mm l 4 . g^^b hAUK12-2Ofn:feLig0^m 

COSiMB^TO — lift (t rans i ent) 
S;^^ t hAUK12-20 L H ^ ^3^1" S ^ - 
R Vl - 1 2 2 0 a RO^^ ^ 7 1 2 - 2 0 Jn;#^HlK^^^'r 
^^^^-^ HEF-i2h-grl {%mm 5 ) t;: J; «9 c 
0 S«fflB§^l5ll^J^®lcm-r§ C it-cJ;^. Wm^b hAUK 
12-20 in:#: L ®[/N'- i/* a y r a J O^ffi^^T-^ jS: 
^•5. COSIfflgS^lxlO' fflg/mUwJS S cfc ^ p h 0 s 
phate-buffered saline (PBS)i3 

mmi^. zayUMW-MWi^ . 8 mit;: D N A (#7*7 K 

'0\,^X \ Q fi % ) ^M^fZo O e n e Pulsar ^fi 
( B i 0 R a d ) ^ ffl . 9 0 0 ** h ( V ) . 2 5 "7 
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^^-Wf-S D M E M^Jfe (GIBCO) 20inU;:Jn^fc:a 7 

p^^^gjg'it^^ (EL I sA) iz^ ^i^ hmm.^o'^m 
h 7 yy^y h-^ntcc o s j^bs©^#±v»^ e l i s 

IgGCWhole molecule) (Sigma) (3 
?t ^ © Pi # L T # X ;i/ 13 Sn ^ c 

4.' Jfi;- b h I g G ( r II^MS*!. S i 

g m a ) ^m^fzo -^-i/ 3 yS.c^^?^0^^ 

TWSg thl gG (S i gma) ^Ml-'/io 
f E L I S A ) 

h^yX7j.i? h^tlfcCO Sill!g*^?)0 Ji*M^ E L I S. 
Atilcfc 0 i!lEL.T. b h^iJjl#^*^!n;l^ I L - 6 R 
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-^n-vLfzo 1% B s Any' u y ^ Lfz^^^ vsm^m^ 

h I L-6R(SR3 4 4) =^ 7' U - V izm^fz o 

j, 

^ OiSm^m 1 7 tl^-To :gmfi5c thAUK12-20})i 
#:Lli^^'-i/' ay Taj <i: + ^7l2-20 faft^HliOiffl^ 

•^-frtr t +^712-20 iaft^iH^fwb 

h I L - 6 R t3*f "r ^^I'^M'^lig^*^. ^yr)u(Dmw.^ 
^^tf^{Z 4 0 5 ninj::*?it-S»&^E*^'^'fb L. if- y 7° ;p 4^ J- i 

L - 6 R^M-t ^mwij^'^t.nx^^^ z tf}mu-^nfzc t. 

tz. dOi^mii. S^^t hAUK 1 2-2 O!n:#:Lll0A 
- C/* 3 y Taj / 7 A U K 1 2-20 tKi^ L il i jsjlH 

1 5 . bh-9-7^>/;t/~7'I (HSGnjy-feyjj- 
XiB^tJ^fflV^fegSl^b h 1 2 - 2 0 fjLljsHilitfe^CD^M 
HS^^J 13T'^L:^c:^5*i:l5ime3LT. AUK12-20 

in;#iH0ivilJi0CDR$th-9-7'i?';^-7'iO3y'fey9- 

Xfie^lJ^ F R i LTWr SS^^b h Vk a 4 2 5 (Ket 
tleborough^)^ Protein Enginee 
ring._4_. 773-783, 1991)C::^*iL?to^ 
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■r. W^at^ h V„ a 4 2 5 (±§2:§:i^4i. F i g 3 ) 
-K-r-SHindlll -BamHI D N A 8Jf>T- ^ 7* ^ X ^ 
KHCMV-RVHa-425-rl:*^t>^^ffiL.. pUCl 
9^^^_©H i ndlll - B amH I l^fS •^^ 7' ^ o — j:. 

pUC-RV„ - A 2 5 a ^ntzo CtL^li^DN 
A^:LTi^fflLyio P C R t^M^^ 5 8 ^- (Al 

-HI) ^^mOfz^ 7*7'f-7-1220-Hltt. CDR 

S^mi-xif-fyL. 7*7'f-7-l 2 2 0-H3ttCDR3© 
^i[S.Of S er-94;(>^e)Arg-94 ^(D^m^^m^t ^ 
^j-^ff-'^yL/i:. r7-f7-l220-Hl. 1220- 
H 2 'BLlf- 1 2 2 0 - H 3 »s -etl-rn 8 MmS^^tr 1 2 % 

Al. REVERSE 83 El. 1220-Hlb 73 

Bl. 1220-Hl 72 Fl. 1220-H2b 75 

CI. 1220-H2 74 Gl. 1220-H3b 77 

Dl. 1220-H3 76 HI. UNIVERSAL 82 

P C R liMD N AiLTpUC-RV„ - 4 2 

ba^^mV. H®i C D R^^fflr^ V- i LT_hieo I) 

©^^ffl LfcJsi^jinsfeM 1 3 iztzmvfco tni^-^^^f^. 

AliElv BliFl. CliGl. D 1 i H 1 0 7* 

^-f-^^-M^fflt^THi PCRSE^^f^'''N -etL-rtil 8 6 

bp(Al-El). 75bp(Bl-Fl). 173 bp (CI 
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-Gl)S.Ch'105bp(Dl-Hl) CD^m 1 P C R 

^ 2 . 0 % © ^ife * T p - X y ;i/ T If |g L . © H 2 P 

c R^M^Ei3*>H^T^ffl L/co mmm 1 3 t;:T^L;^c^f4= 
^0. 2 // §©±13^1 P C R^^tl^ffi^^TS 2 
PGR (PC RiSMiSJ&^^t; ) <^^ftK v^;7.AUK 1 2 

- 2 0 m^coEm^mm c d r n/t t f hii vmm 

^ 4 9 5 bp0P CR^^!g5^#. ^^^2. 0%fS 

0*H i ndlll Jl^^mfb^. #t>n3^cBamH I - H i n 
dlll ®rM-^pUC19-^i5'rJ?-K:-9-7*i?n-^yi5''L. ^ 
mmm^mmLX^ pUC-RV„-1 220a^#;to 
iC:?>T'. mmWL^ h AUK 1 2 - 2 0 H M V Mi^^ 

h p M - 1 mi^(Dwmnti::mmtu^ fzmn^:^^^ ^ i^y 

^ ^ mm^-^fcc Mum^y ^ ^ - 1 L-z . sgi-s? 

1 (@e^ll#^ 9 7 ) S G I - S P 2 (iB?!l#-t 9 8)^ 
-&^L3t» C 0 7*7 "^-ttv DNAE^IJAAG GTG 
A G C ^ D N ASe^IJ A A A GTC AGCIZ^:^^^ PC 

ng©pUC-RV„ -1 2 2 0 aTfe*). Lxr y ^ -7 - 
liSGI-SPliUNIVERSAL ( S2^lJ#-t 8 2). 
^/cJiSGI-SP2iREVERSE- (ie^lj^-^- 8 3)© 
^" n ib o /c . 
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mVfz.^O. 2 /I ECOmi P CR^m^RT0^5 uCDY e n 

t D N A** y y -5 9 8 1 0 P C RSJSS?^ 

^ 9 4 -C tlT 2 ^^ThI. 5 0 -C izr 2 ^^M. 7 2 'C T 5 

pmo 1 e"ro©UNI VERSALS.Z>* REVERSE 7* 
7^v-^jD;t. 5 0 p 1 £Dir'?fi-t?*?#^:fe^. 9 4'Ct3T 
1 ^3^^. 5 0 'C IZX 1 ^m-^LX 7 2 -C {IT 1 ^TbI©!! 2 P 
CR^3 0 ^ ^ Jun^^ ^LXUkiZl 1 Q 

- h VfZo l|2PCRT#^n:fc4 9 5 bp0DNA 

n d III RZJ^B a m H I {I J; «3 P U C 1 9 

UC-RVh -1 2 2 0 a-2^#fCo 

Stf ^ t bAUK12-20 m#iHlI Vfl^^n 
- Kt* S D N A^^WTS H i n d III - B a m H I DN 
AWiyr^^B pUC-RV„ -1220a-2<fc«3^0{iJLv 
Htl^^-<:j5' ^-HEF-12h-grl©HindIII - 
B a mH I ^iiizmXL. t h A U K I 2 - 2 0 

H^'©/N'-i^3 ya^^^'^i^^^-T-ab-SRVK -1 2 2 0 
a ^#fCo 

g^^b hAUK12-20 ifL#:HlI V$Iji0^fe©/N'~i.- 
^y (b-d) ^n — K-r-SDNA$1t^:r^3^c26{w2ia0 
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iZ^\,^X. UN I V E R S A L 7* 7 'f V - ( ie^li#-t 8 2 ) 
S^O^^M^fir^ -f V- 1 2 2 0 H -m 1 a ( ie?!l#-f 7 8 ) . 

h^\r^it. REVERSEr^-f-^- (ie^j#-t 8 3 ) tm 

mm^ry ^v-1220H-mlb (@B?IJ#-t 7 9)®^ 
P CR7'7^ -7-. ^CJ^'jrlfMDNAiLTOp UC-RV„ 
-1 2 2 0 a^ffl(,^^Co •etl'r:fl2 0 2 bpS.CK 3 2 3 bp©|| 
1 P C R^^tl^ 2 . 0 %fgi6*T;<?*D-xy;i/^ffl(.^Tf| 
H5l20SE^I^i|5lfiJ::m 2 P C R (PCRJiigSJiS 
^#t;) ^^T^K 4 9 5 bp©^jSJfe ( A-e; g y r b j ) ^ 

#}feo cn^Hindlll - BamHIircfc*)?^^^^. -eL 
T. pUC19'^i7i5'-t;:-9-7*i?D-^y:?'*Lv pUC-R 
V„ -1 22 0 b$#3to 

^^Jr tT. mM^^r^ V- 1 2 2 0 H -m 2 a ( 
80). 1220H-m2b (BB?!l#-t 8 1 ) RCh' 3 
0^^!g5^lf^pUC-RV„ - 1 2 2 0 a^ffll>TPCR 
( A- i/'3yrcj^:3-K-r§DNA) H i 

ndlllS-D^'BamH ^bL. pUCig-^^^rJ'-OH 

indlll - BamHI UitiZWALX pUC-RV„ -1 

220 c^#/te mmm^r^ '<v-i22oh- 

m 1 a 7 8 ). 1220H-mlb (iS?!l#-^7 

9 ) RXJ^mmt LT0pUC-RV„ -1220c$ffll^T 
PGR ( A- i/' 3 y d ) zn^ H i n d III S. 

th'BamH lT??i'fbLTpUCl 9 ^ ^ — <D H i ndlll 
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- B a m H I gUfStr^At" « Z t liC ^ P V C - R V h -1 

2 2 0 d ^^/Co 

fSi^. 7*7X$KpUC-RV„ -1220b4itm-F 

#-^8 4 pUC-RV„ -1220 drp!Zn-V^ 

nxi^^^mmm^ v h 01 v^Ji rdj 07 ^ym 

J^V^T'. S^^b hAUK12-20 in;#iH||0i§-A-^>' 

3 y0^^'<i7j5'--^^l|-rS3^c2e>J-N h AUK 1 
2-20 in;#:HiI VfIM^:3 - K-r S D N A^^trH i n d 
III -BamHIif)t^pUC-RV„ -1220b, pU 
C-RV„ -1220c. S.OJpUC-RV„ -1220d 
^^m^^V. nm^^^^ ^ -'^ EF-12Ii-grl0 
Hind III -BamHI gPi5t-#A LT> 9 y © 

iJ'-R Vh - 1 2 2 0 b . RVh -1220c. S. 
CN'RVh - 1 2 2 0 d^-e*L-?tl#fCo 

mmm i 6 . gm^b f i 2 - 2 0 m^qm^ 0^^-^:/ g 

y 0^^S:D-^^ffi^ 

S^J^t h 1 2 - 2 0 fii#^H||^^^-r^ 4S^0-^ i5'>S? 
-01-9 (RV„ -1220a. RVh -1220b, RVh 
-1220c. ^/cliRVH -1220d) ^^Ch'Slf^t h 

AUK I 2 - 2 Qm^hm^^'^t ^ -Ry ^ -12 

20aK:^«>CO S glBS^MBtJ^^ISm-r-S d .fe ^5 . % 
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h 1 2 - 2 omi¥Emyvim0 4mm0^^-i^3 y% 
nmhfz, ^mcofzib. c o smm=^^ / y i 2-2 0 
hm'BLV^Em^^mt ^^^^ ^ - (hef-i 2 h-g r 

1 RtKH E F - 1 2 « - g ^ ) i;: J; ^>l5lH#?^®|^mL5to 
b h I L - 6 R -^Of^^^iZ-Dl^^r omMiZ^l^T. nW0, t 

h AUK 1 2-2 0 mi¥Lmtmmm^ h auk 1 2 - 2 0 

i)i#^HM0^^-^" ay b J . h^\^^itmMi^^ h A U K 1 

2-2 0 L CI iS^fi^ t h AUK 1 2-2 Ofn;#:HllCj 

A - i/' 3 y r d J tcDm^^-^iz^^nmwt^ v i 2-20 
Mmm 1 7 . ^.hfji^E Ax^m\,^fzmmm.ii h s 1 e 1 

2 2 0 HtjifeH|giMfe^0m^ 
v^7.^yr?n--:h JVi%i^A U K 1 2 - 2 0 0 H 11 V 

e e d s" (b^mvz ^ HAXT'fe^^c (J. Immun 
ology 139. 2496-2501, 1987, SL 
E,f.#B^^B cell hybridoma 21/28 

©M^-r^ift^^s iife^ge^flttF i g. 4, h\z^y\jm 

UmtYiz. 6 tr|2«) , h s 1 e 1 2 2 0 Hfji 

H II V MJi 0 ^it ^ s H A X JjT;#: 0 F R ilia i v ^ X ^ J 
^ u-i- JViKi^ A U K 1 2 - 2 0 0 H II V ^fJi © C D R € ffl 

■e^X^yi;^n--:^;i/Jjt#^AUKl 2-2 O0HflV MM 
0 C D R t h s 1 e 1 2 2 0 H H II V 



^ ^ IS 
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439 bp©slel220H H II V MM^ n - Vt 
§DNA^#^ 2 1 bp©fi^gP^iL^Wr 5 9 0-9 4bp0:g 
^ 0 6 ^(D ylr V ^ ^ U :^ ^ V (s 1 e 1220hl-'6 ; 

^n^eti. nin^^ s 6 - 9 i ) iz^if-zmfLfzo ^ y :^ 

* 

2 0 {;:^'ro 

0^1^:^ Ua'5t^U:i-^K^M^PC R SJS ^ ^ - 7* t;: Slf A . 
H 1 © P C R^0^^T -5 , C:tLtrct;«9. 2'O0±V::fy^^i^ 
K©T^~ y y ^J^#S^^t•5 C: $^>tus 4 

z tt--^^ d^^z. ^i^r^-fv-A (ie^!j#-f-9 

2 ) B (iB?!l#-t 9 3 ) H 2 0 P C R KI&*^f 

•5 d iT. jEL, < ^:g^=r-r§^ ^) -d^yt^^ Y0^^m 
m-r^ Zti)^-^^^o n^iMz^l^m^mm^l^. B a mH I 
SlCJ^H i n d III ilcfc^Mfb^v pUC19-<i5'iS'-i;:-9-7' 

M#fi^{-tt. 100 mM Tris-HCl (pHB. 3), 
50 mM KCl. 0. ImM dATP. 0. ImM d. GTP, 
0. ImM dCTP. 0. ImM dTTP. 1. 5ra« Mg 
CIz 5.0^2. 5u©DNAji5y^-7 — -fe'Anip 1 iTa q 
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(Perkin Elmer C e t \i s ) MZJP IZi^:^ ^) ::f 
y^^U:t^r5pmo 1 e ^^^t ^ 9 8 /j I (DKJibM^^ 
^ 9 4 -C 1 . 5 ^momB.^. 9 4 -C 3 ^fel. 5 0 t 2 ^M. 
7 2 'C 5 ^FbI 0K& ^ 3 i^ ^ ;p^T . ^ 7 2'CiZT 1 0 

-A^^ZJ^B^lfjlt-om^. 8 0 1 ©iJr^iT'Ml'K 9 
4 -C 1 . b^f^CDM^^. QA'CiZXl^^m. 5 

^m. 7 2 1 1 ^ FbI 0 ^ 3 0 -y- ^ ^ ;^^T . (.^ T 7 2 

•C T 1 0 ^F^-f y + ^ V Lfz. 4 3 9 bp© P C R^m^ 
^1.5 %©^il^*T*'D~7.y;^^ffl^^Tf&|gL. 0JPI^ 
^BamH I*?J;D^'H i ndlll tUcfe^fiit;^. pUCI 9 
^ iS^ - {I -y- y a - ^ y tJ'* L T . i^^iS^U ^ HIS o # 
6;H,fc:i'n-y;^pUC-RV„ - s 1 el 220 HaiL 
/i, C:0 7°7;2,$K4't^::i-K$tLTL^^WIi^tihs 1 e 
1 2 2 0 H!ji#:0 HII VflJ^/N- V/' g y r a j 0r ^ J mm 

^{,^1:^ mmj^ thslel220 (slel220H) 
^#:H|| VM^^^3- Vt^mB=f^^mt^ H i n d III 
-BamHI D N A irfr ^ P U C - R V „ - s 1 e 1 2 2 
OHaJ;^tDffib. E m^^-< ^ ^ - n E F - 1 2 h-g r 
lOHindlll - BamHlgPfSir^At. RV„ - s 1 
el 220Ha^#;to 

nmwt^ h s 1 e 1 2 2 0 Emi^umymmomo^^- ^' 
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v'fv-slel220Hml (iSM#-t 9 5). RZf s 1 
e 1 2 2 0 H m 2 (IfiM^-t 9 6 ) ^^mLtz, CRK 
jES T' . H^M 1 3 T' ^ $ n T ^^ § V e n t D N A ** V ^ 

3 r b J S: tK - 3 y r c J o ^,^ t . If M i 1^ T © 

pUC-RVh - s 1 el220Ha. 50pmo 1 e 0)M 
r^-fv— s 1 el220Hml^}'itts 1 el22 
0 H m 2 RV^ 5 0 P m 0 I e ©*s^7' ^ v - B ^^Wt" 
S^rl-^tl^ 9 4 *C 1 . S^ralO^it®^. 9 4 -C 1 5 
O'ClrS-v 72'Cl:S'03O-9->fi?/p © iS:JES t3 >. J:^ J3 7 
2 'C T' 1 0 ^ h Lfz. 2 3 5 hp^fz 1 7 8 

bp©^mtJ^ 1 . 5 %0Um.^.r^' n -xy;i-^ffli'^T?l|g 

H 2 © P C Ra{S©7*7 v-i LTil^M L3to "T ^ 
■5. 5 0 P m 0 1 e ©5^i^7'^ -f-^-Ai. 0. 2^g©P 
C R^^tr^Snx.. pUC-RVH-slel220Ha* 
liMi LT. H 2 P C R^E^^fxir^. 4 3 9 bp©^^tJ^ 
1. 5 %{&mj^.r o^yi^ff ju-^mm. B am E I AZ^ a i 
n d III T^i-fb^P UCl 9'<i?ir-t;:-9-7'^a-^yiJ''L 
T. ^tl^tim^i^ h s 1 e 1 2 2 0 HE#cHilVM^A- 
i^' 3 y r tj J X '■" c J ^ =2 - K -r 7* ^ X $ K P U C - R 
Vh - slel220HbX«pUC-RVH - s 1 el2 
2 0 H c ^#fco 

h s 1 e 1 2 2 0 Hf)i#;HlI V0Ji/N- 3 y 
r d j ^ u - K ^ ^ D N A ii ^ © fi i3 L, T it IS I' o BMt 
LT©pUC-RV« - s 1 e 1 2 2 0 Eh ^m^^tzo MM 



«^ ^: ^ t& 
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mmy'y ^•7-slel220Hm2 S.Z>**S7*7 -f "7 - B 
^5 0pmo 1 e -r-^M^^xm 1 (D P C RKB^ 3 0 ^ 
}l^n^fCo =f#^tLjtl7 8bp0PC R^m^^ 1 . 
i!ll,^.T;<rD-xy;i/Cc); OftlgL. H 2 0 P C R © 7* 7 v 

7'f-7-A^ffl(.^Tll2©PCR^tT^^s 4 3 9 bp©DNA 
8>r>t^#/io C: ^iS BamHIS.^>'HindIII 

ly:t^VW,^\]^mmL. pUC-RVh - s 1 e 1 22 OH 

^^^T. S^^t h s 1 e 1 2 2 0 Hmi¥Em(Di§-^-<- 

a yomm^^^-^mmt^fcib. mmm^ h s i e 1 2 

2 0 HiJi^^HllYMJ^^^-K-r-SDNA^^irB amH I 
-Hi ndlll 8lrfr^pUC-RV„ - s 1 e 1220Hb, 
pUC-RVh - s 1 e 1 220HC. *?J;2>'pUC-RVh 
-slel 220Hd^?)^*)mL. Em^^^^ ^ — EE 
F-12h-grl©HindIII - BamHI gPfiil^A 
LX. RV„-slel220Hb, RV„ 

-slel220Hc^^ckO'RV„ - slel220Hd^ 

t h s 1 e 1 2 2 0 Em^Em^^mt ^ 4 ffi^© 
-^•i^iJ^-Oo-BOlo (RV„ -s I e 122 OHa. RVk. 
-s 1 el 220Hb, RVh - s 1 el220Hc^fca 
R V„ - s 1 e 1 2 2 0 H d ) ^^cfcCK. Umm^ h 1 2 - 
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2 0 m^Lm^^Uir^^^ Vl -1220a^ffl^^ 

L-6R-^©iL-6 om^'^mmt^mtiiz-Di^xwmL 

fz^ zo^^^m 2 1-2 A tz^i-c 5S:^N zn ^ ©i^mii. 

0 T 2b « 

JilB 0 r i: < V BJ ci; li\ + ^ 7 L II 4> L < tt^g^ 
J^L^Xli^^^ 7 HIK^ L < liS^^HII© VMM. ^LT 
#k:r F 1 mXitUW^mor $ / m^^or ^ jmvLW 

mV-Zhtl^^ Y I L-6 RtIi^^'rStg;^^il#L-T<r^5o 

1 . ^^^7•yF~•y MT18 0f^ig 
fc h I L - 6 R IZ-^ir^^J ^ u-i- }V^^^^Mt ^ 

h I L - 6 R^^^"r§-7^xTi^B§^<:J:0^i3:LTitlgL 

fCo^5S:t>^xY. Hiratat). J. Immunol. 
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Vol. 143. 2900-2906 (1989) 

o T V X TJffllgJ^ C T L L - 2 (ATCC TIB214) 

3 0. 0 0 0 ffl0 t h I L - 6 R ^f|^:r ^M^^^fl/Co 

c T B c 3 mm^^i^mizm-oT r p m i 1 6 4 0 ^nmm 

TIXIO' j@omfiS^C57BL/6vV7X izmWP^'i^M 

Lx^mmwLfzo zo^mmi^it i mmi>z i m e mm(zt> 

f3 $£ T *• y X u y i?' y n - ;^ ^ ffl ^^ T #g|Jll P 3 U lU 

-^y^J^'L^c. I L - 6 R ^14 b F Ti^B§l^ J U R K A T 
(ATCC CRL 8163)^. r^X^KpZipn 
eo I L - 6 R tuck ^ lil^ h 7 y X 7 i ^ h LTff^ 
tLfcam^^X ^ i;-^yt/LT. *ffl^^?)*«3l 0 0. 
0 0 0 ffl® I L - 6 R^^^:rs*HBS^^#/c, C©i®lfS^ 
J B C 8 L:^:, 

NP-4 0T'SBBS?§ML/cNJBC8^|ga'r-5*<L:(>>L 
N P - 4 0 -^m^mUhtz J U R K AT^|S^L^j:«.^tfi#i^ 

^ t^^Lfz. /N-f 7'y K-vMT 1 8 ti. XH^ft^^* 
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1 0 H iZWLUm^^m 2999-^(FERM BP-299 

9 ) t vr^m^ntc, 
mmm 2 . -f y u f--? p m 1 owm 
t h I L - 6 R tr^-r -s ^ y u-i- jumi^^^Mt ^ 

-f y; V--=r=^f^m't^fzity. mWtLX. b h I L - 6 R 

V y -jur ^ ymmw, ip^i . 4), o. 15M Na 
ciS.iy^lBM PMSF ( 7 ^/uy 

|gLfc^^'^7*y F-vMTl S IZJ:. !0 ^M^ntzMT 1 8^ 
7*n A i/T yT"iS14^b$n/c"fe 7 r 4 B ( P h 

a r m a c i a ) tcS^K:^! -fr /io C: 0 M T 1 8 
gl#:5^^-fe7T n-x 4 B ^HSflfi® «fflSS?tPJg!f^M-&^ S C 
iCJ;^. ^7rn-X4B±©MT18 fni t3 h5 IB "51 ?t 
Lfz I L - 6 R^^^$-fr5to -fe7Tn-:^4B 
iZ!^^Lfz^M=&^W^M^V>. ^LTSepharose4 
B K:MT 1 8 LTi^^Lyj: I L - 6 R^^mMt L 

xmmi^fzc 

^py^Mj 3-;p^fflV^T#M)gilHBSP 3 U 1 i iii -fr L ^6 
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-r.^m±mRXJ^O. O l mi® P r o t e l n G-t^ r d- 
X (Pha rma c i a) LX O^^^^ ^ 7^ V 

y^Pr 0 t e i n G±y r o - X Lfe/Co ^15^ 

^^S-;i^ir^yiZ^i!) ti/c 1 0 »'ffl0 U 2 6 6 

m^'^mmv. -^LTMTI S M-^* 7 r 4 B ^^^^ 

TI L-6R^T7^^^>f ^IS Ll/io ^^S - ;f ^± 

^y^m^^ntz 1 L-6R^. f^m^'oy'v yi)<m^LT 

<^^§±lfiCDPr 0 t e i nG-fe7ra-Xt;:cfc ^ ^6lgtfef^-fr 
LTtfe^^ S D S - P A G E {3 J; ?) ^ffi^ Lfco ^® 
M^. I L - 6 R t;:#Me^t::M'^-r ^iiift^^^M-r ^ 1 IE® 
>N -f 7* y K-v p - y « P M 1 ii^ig L^c, 

VN-Y 7*'; K-vPM 1 axmmm^wi^^xmw^m^miz 

2 9 9 8 ( F E R M B P - 2 9 9 8 ) LT^f£$ 

#%gfl 3 . yN^7*U K-VAUKI 2-20. AUKS 4 
-75:U-'AUK1 4 6-1 5CD#Sg 

^^Hi LTnJ?iE IL-6R(SR 344)^. Ya 
sukawa, K. to 0 >. J. Biochem. 10 8 . 6 
7 3 - 6 7 6. 1 9 9 0 . tZ$^m^tlTl^^:^mizn'y'Zm 

ttLt>-h. 345#@0iiK ytm±^ Y y 

IZ^i) ^IT (.^-5IL-6R^n-K-r5cD N A^# 

^fT-Sr^X? KpECEdh f r344^CHO (5E2 

7) mmiz V "7 y 7. y ^ ^ hL. -€-®r-vyx7ii? h^ti 
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fcmm^mMmmm ( s f - o ^m. ^^mm) ^rmmv. 

1 u e-5 PW:* ^ ^RXJ^ Phenyl-5P 

7i.tr ck?)^iSL mm^ntz'psm^i l-s r^s 

DS-PAGET# — F^^Llfee 

ii^B A LB/cAnNCr jvj;;^ (B^iJ'^T) Kl. 
1 ® ©^fe^ll*^ 1 0 u g y-^t/ XtLXF T e und©^ 
^Ti;i/\yh (Bacto Adjuvant Comp 
lete H37Ra,Difco) t^iZ^T'H^ML. ^ 
Xy-Z^id^^WL^O^moiW^lk'a'ZMW^kVL^ Freu 
n d <b^%'ky (Bacto Adjuvant 

Incomplete Freund, Difco)i:S 

Lfco SH^gf^ft (HHia^il*) liUHiiai*® 1 MF^^ 

fi^rf^l&f^ -€-LTGoldsmith. P. K. , Ana 
lytical Biochemisty. 117 . 53- 

6 0, 1 9 8 1 . t;:tBm$nTt^-s^feK:ti&-^TE LISA 

mVC^^ ^mi^fz. •fn.t*^^ SR344 (O. l u e /mi) 
3 - F $ tL}fc7* h^l%BSA{;:c};^5 7'n.yi?L. 
^ LTHirl3©f&f^$n:fe^if^^^tL{;:lni;i:fco S R 3 4 4 
^^L-Jfe-^^^:^! gG^-\'4-*0Jn:-^'>xl gG/T;b;«^'; 
*X7 T (A/P ) ( Z YME D ) S. tN' T ;^ U * :^ 

7 ^ ^ --fe'ffl^® ( S i g m a - 1 0 4 ) ^ ffl 1.^ T b » 
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iim^om - s R 3 4 4 mi¥(Dmm=&mmLfzWt. mm^^ 
^mtzo mmmmR^^mmmm (P3ui)$25:i0 

Jt^Ttg-^L. P E G 1 5 0 0 ^fflV^THl'^L. ^ LT 2 0 
OO<Bg0<7x;i/4iTO. 7~1. 1 X 1 0 ' iiffl BS/ 'i; x ;i/ 0 
iai8S^g]g-^^SL/Co '!7X;i/;^>^©±-^^. S R 3 4 4 i;:!^ 
-^^r ^ ^ ©|g:^JiwOl^T ( R 3 4 4 ^iST y -fe -f i^^T 
?>m — ^y^ ^ V - ^y^) . J^afSR344<i:IL-6Ri 
0i^^^iaW'r'S'?-^^)®tg:Jbt--:?<^^T (lL-6/s IL 
6 R ^^mmr •y-fe'f (RB \ A) iZ<k^) 7.^ ^) - ^y^' 
Lfz. m — ^:^^ V '-^y^'i)< 2 4 0 fliOlUt x ^> 
?>L. -eLTH-^^X^ ';-^y^^^;i>^*3 6<@0^it'f7x;i/^ 

^ li) L o 

±iecD S R 3 4 4 y -fe ^^JcOi^tw L T ^T J'io 

4-*©Jn;v'^;^Ig(Cappel) (li^g /ml) t3 J; ^9 3 
-h$n:fc7'U-h(MaxiSorp, Nunc)^l% 
BSAm;t)7'nyi?L. ^LX I 0 0// 1/'!7x;I/©/n^ 

SR3 4 ^^-fJ :l)V\zM^. ^ l^x^'^^iz-z mx^^ y ^ zl 

^fiJ£$n/cSR3 4 40fi^. ^t-y hmSRS 4 4 I g 
G (#2, 5 ytfg/ml) . i'+'Ofni^t-y h I gG-T;i/;?7 
y*X"7T:5^-'fe' (A/P) (1 : 3000. Tago) S. 
O^'^S (1 mg/ml, S i gma-1 04) O^Sfl. ifeO'iC-?- 
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Hiftfi® R B I AttiJ^O^Kl LTif -5 /io MT 1 8jJtfisT?n 

— h L^cru— h ^ 1 0 0 n g /Bio S R 3 4 4 ( 1 0 0 itf 
1 / ^ xjuy -^mfzL. ^ LTMUiZX 1 l^K-f y 4^ i •-?- 
3 y^ff rpfco h^^5fe?I^L:^u^. 5 0 ;c/ 1 / 'I? x;p© 

^ 7* y K - -^^^-h'^S-Ch* 5 0 u I j^^i^o^':^^ y - 

I L - 6M^#: ( 2 0 n g/ml) ^ ^ ti"^ HO t; x. JUl^zM^ 

h U7' hr^'i^y-AXP (i :7000. pierce) 

RZi^M^T ( S i g m a - 1 0 4 ) ^^ML^ 4 0 5 

- 6 0 QnaXCO^^m'^M^i-^ :i tlZ^^ . S R 3 4 4 

m^vtz^'± ^ y - I L - 6 ccm^^m^Lfzo 

y^M-ffcL. •^LTSR344<tIL-6 tom^^UWt 
S3M0/\'f7*U K--7;;'n->', -r^SltP^AUKl 2-2 
0. AUK14 6-15S.D^'AUK6 4- 7;MCK{Z:SR3 

y A U K 1 8 1-6 ^#fco 

^mmit^ h I L-6 RicMt^mmm^ vm^^^mmL. 

C:©gL#K:;fcn^T«t hgt#:© V^jg?© C D R*^k h I L- 
6 RtrM-r-S-^^X^y j5^n--:f;i/^#:©CDRtrck.^S§ 

i^L. -g- C D R ttgi[;Mft3&MSV^3!>- :^^59©S^^ 
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^lE^^ : National Collections of Industrial and^Marine 

Bacteria Limited 
2b : 23St Macher Drive. Aberdeen AB2 IRY, UNITED 

KINGDOM 







7I\ 










col i 


DH5a 


pPM- 


hi 


NCIMB 


40362 


1991^ 2 ^12H 




coli 


mi a 


Pl2- 


h2 


NCIMB 


40363 


1991^ 2 ^12H 




coli 


DH5 ot 


p64- 


h2 


NCIMB 


40364 


1991^ 2 ^12H 


1^ 


col i 


DH5 or 


Pl46 


-hi 


NCIMB 


40365 


1991^ 2 n 12H 


1^ 


col i 


DH5 


pPM- 


kS 


NCIMB 


40366 


1991^ 2 ^ 12 0 


1^ 


col i 


DH5 


Pl2- 


k2 


NCIMB 


40367 


1991:^ 2 ^ 12H 


1^ 


coli 


DH5 or 


p64- 


k4 


NCIMB 


40368 


1991^ 2 ^ 12H 


1^ 


col i 


DH5 or 


Pl46 


-kS 


NCIMB 


40369 


1991^ 2 ^12H 



MT18 FBRM BP-2999 1990^7.^100 

PHI PERM BP-2998 1990^7^10 0 
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m^m^ : 1 
mmoM^ : 40 

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 40 

mmm^- : 2 

85^00:1$ : 39 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 39 

iB^Ij0S$ : 40 
1101^ : 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 40 
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ge^J#-^ : 4 
ie?fl®:l$ : 43 

mmm : mm 
mm : -m 

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGMWTC TTG 43 

ieM#-t : 5 
m^lOM^ : 40 

mom : -*ti 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 40 

SB^J#-t : 6 
mm(Dm : 37 

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 37 
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ge?u#^ : 7 

ig^IJ<D:M$ : 41 

ACTAGTCGAC ATGGGCWTCA AGATGGAGTC ACAKWYYCWG G 41 

gBM#-^ : 8 
mmG)m-^ i 41 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G 41 

ge^!l#-t : 9 
mmoM^ : 35 

ACTAGTCGAC ATGGTRTCCW CASCTCAGTT CCTTG 35 
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@B^J#-t : 10 

mm<DM-^ : 37 
iB^!l0M : 

mom : -^m 
mm 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 37 

se^iju-t : 11 

ie?!l0S$ : 38 

mm 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 38 

8e^J#-t : 12 
mmM^ : 27 

mm 

GGATCCCGGG TGGATGGTGG GAAGATG 27 
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mmm - is 

mmCDM^ : 37 

mmom : wm 

imm : -MM. 

mm 

ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 37 

ie^IJ#^ : 14 
iB?!l®S$ : 36 

nmom • mm 
mi 

ACTAGTCGAC ATGGGATGGA GCTRTATCAT SYTCTT 36 

mm^ : 15 
mnow^ ' 37 

mom. : 

ACTAGTCGAC ATGAAGKTGT GGTTAAACTG GGTTTTT 37 
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Be^J#-t : 16 

nmo^^ : 35 



mm 

ACTAGTCGAC ATGRACTTTG GGYTCAGCTT GRTTT 35 

ieM#-t : 17 
mmoM^ : 40 

mmom mm 
mom : 

mmommi^mDNA 
mm 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 40 

mm^^ : 18 

mmo^^ : 37 

mmcom : mm 
mm 

ACTAGTCGAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 37 
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mm^ : 19 

&iOM^ : 36 

mom ' -*ti 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 

mm"^ : 20 
mm^-^ : 33 

ACTAGTCGAC ATGAGAGTGC TGATTCTTTT GTG 

' 40 

mom : 

@e^!l©Sm:'^^DNA 

ACTAGTCGAC ATGGMTTGGG TGTGGAMCTT GCTATTCCTG 
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: 22 

mmm^ : 37 

mom : 
mm 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 
: 23 

mm<DM^ : 28 

mm<Dm : mm 
mm : 

GGATCCCGGG CCAGTGGATA GACAGATG 

mm^^ : 24 
mW^^ : 393 

@e^!j©M : mm 
mom : 

iS^OOa^ : cDNA 
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^u-^y ;pl2-k2 

1..60 sig peptide 
61.. 393 mat peptide 

mm 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTA CTG CTG CTC TGG GTT CCA 48 
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 
-20 -15 -10 -5 

GGT TCC ACT GGT GAC ATT GTG CTG ACA CAG TCT CCT GCT TCC TTA GGT 96 
Gly Ser Thr Gly Asp He Val Leu Thr Gin Ser Pro Ala Ser Leu Gly 

1 5 10 

GTA TCT CTG GGG CAG AGG GCC ACC ATC TCA TGC AGG GCC AGC AAA AGT 144 
Val Ser Leu Gly Gin Arg Ala Thr He Ser Cys Arg Ala Ser Lys Ser 

15 20 25 

GTC AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAA CAG AAA CCA 192 
Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG ACA CCC AAA CTC CTC ATC TAT CTT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Thr Pro Lys Leu Leu He Tyr Leu Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG GTC CCT GCC AGG TTC AGT GGC AGT GGG TCT GGG ACA GAC TTC ACC 288 
Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

65 70 75 

CTC AAC ATC CAT CCT GTG GAG GAG GAG GAT GCT GCA ACC TAT TAC TGT 336 
Leu Asn He His Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys 
80 85 90 
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CAG CAC AGT AGG GAG AAT CCG TAG ACG TTC GGA GGG GGG ACC AAG CTG 384 
Gin His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu 

95 100 105 

6AA ATA AAA 393 
Glu lie Lys 

110 I 

i2?IJ#-§- : 25 
nmo^i^ : 405 

mom : -MM 

iS?!l©aM : cDNA 

mm 

mmomm 

^u — y :pl2-h2 
#^ : 1..57 sig peptide 
58. .405 mat peptide 

mm 

ATG GGA TGG AGC GGG ATC TTT CTC TTC CTT CTG TCA GGA ACT GCA GGT 48 
Met Gly Trp Ser Gly lie Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly 

-15 -10 -5 

GTC CAC TCT GAG ATC CAG CTG CAG CAG TCT GGA CCT GAG CTG ATG AAG 96 
Val His Ser Glu He Gin Leu Gin Gin Ser Gly Pro Glu Leu Met Lys 
-1 5 10 
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CCT GGG GCT TCA GTG AAG ATA TCC TGC AAG GCT TCT GGT TAG TCA TTC 144 
Pro Gly Ala Ser Val Lys lie Ser Cys Lys Ala Ser Gly lyr Ser Phe 

15 20 25 

ACT AGC TAT TAG ATA GAG TGG GTG AAG GAG AGC CAT GGA AAG AGG CTT 192 
Thr Ser Tyr Tyr He His Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 

GAG TGG ATT GGA TAT ATT GAT CCT TTC AAT GGT GGT ACT AGG TAG AAC 240 
Glu Trp lie Gly Tyr He Asp Pro Phe Asn Gly Gly Thr Ser Tyr Asn 

50 55 60 

GAG AAA TTC AAG GGG AAG GGG ACA TTG ACT GTT GAG AAA TCT TGG AGC 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 

65 70 75 

ACA GGG TAG ATG GAT GTC AGC AGC CTG ACA TCT GAG GAG TCT GGA GTG 336 
Thr Ala Tyr Met His Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAG TGT GGA AGG GGG GGT AAC CGC TTT GCT TAG TGG GGC CAA GGG 384 
Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr Trp Gly Gin Gly 

95 100 105 

ACT CTG GTG ACT GTC TGT GGA 405 
Thr Leu Val Thr Val Ser Ala 
110 115 

: 26 

ie^IJ©^$ : 381 
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gS^IJCD^ : cONA 

^n — y : pPM-k3 

: 1..60 sig peptide 
61.. 381 mat peptide 

ATG GTG TCC TCA GCT CAG TTC CTT GGT CTC CTG TTG CTC TGT TTT CAA 48 
Met Val Ser Ser Ala Gin Phe Leu Gly Leu Leu Leu Leu Cys Phe Gin 
-20 -15 -10 -5 

GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 96 
Gly Thr Arg Cys Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 

1 5 10 

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AGG GCA AGT CAG GAC 144 
Ala Ser Leu Gly Asp Arg Val Thr lie Ser Cys Arg Ala Ser Gin Asp 

15 20 25 

ATT AGC AGT TAT TTA AAC TGG TAT CAG CAG AAA CCA GAT GGA ACT ATT 192 
He Ser Ser Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr He 

30 35 40 

AAA CTC CTG ATC TAC TAC ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240 
Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
45 50 55 60 

AGG TTC AGT GGC AGT GGG TCT GGA ACA GAT TAT TCT CTC ACC ATT AAC 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Asn 
65 70 75 
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AAC CTG GAG CAA GAA GAC ATT GCC ACT TAG TTT TGC CAA CAG GGT AAC 336 
Asn Leu Glu Gin Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Asn 

80 85 90 

ACG CTT CCG TAG AGG TTG GGA GGG GGG AGG AAG CTG GAA ATA AAT 381 
Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Asn 
95 100 105 

mn^^ : 27 
miOM:^ : 411 

mmom : mm 

mom : ^11 

Se^IJ©^ : cDNA 

mm 

^D— y : pPM-hl 
#^ : 1..54 sig peptide 
55. .411 mat peptide 

ATG AGA GTG CTG ATT CTT TTG TGG CTG TTG AGA GGG TTT GGT GGT ATC 48 
Met Arg Val Leu lie Leu Leu Irp Leu Phe Thr Ala Phe Pro Gly He 

-15 -10 -5 

CTG TCT GAT GTG GAG CTT CAG GAG TCG GGA GGT GTG GTG GTG AAG CCT 90 
Leu Ser Asp Val Gin Leu Gin Glu Ser Gly Pro Val Leu Val Lys Pro 
-1 5 10 
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TCT CAG TCT CTG TCC CTC ACC TGC ACT GTC ACT GGC TAC TCA ATC ACC 144 
Ser Gin Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser He Thr 
15 20 25 30 

AGT GAT CAT GCC TGG AGC TGG ATC CGG CAG TTT CCA GGA AAC AAA CTG 192 
Ser Asp His Ala Trp Ser Trp He Arg Gin Phe Pro Gly Asn Lys Leu 

35 40 45 

GAG TGG ATG GGC TAC ATA AGT TAC AGT GGT ATC ACT ACC TAC AAC CCA 240 
Glu Trp Met Gly Tyr He Ser Tyr Ser Gly He Thr Thr Tyr Asn Pro 

50 55 60 

TCT CTC AAA AGT CGA ATC TCT ATC ACT CGA GAC ACA TCC AAG AAC CAG 288 
Ser Leu Lys Ser Arg He Ser He Thr Arg Asp Thr Ser Lys Asn Gin 

65 70 75 

TTC TTC CTA CAG TTG AAT TCT GTG ACT ACT GG6 GAC ACG TCC ACA TAT 336 
Phe Phe Leu Gin Leu Asn Ser Val Thr Thr Gly Asp Thr Ser Thr Tyr 

80 85 90 

TAC TGT GCA AGA TCC CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT 384 
Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly 
95 100 105 110 

CAA GGA ACC TCA GTC ACC GTC TCC TCA 411 
Gin Gly Thr Ser Val Thr Val Ser Ser 
115 

IE^!l#-t : 28 
mmo^-^ : 393 

mom : -MM. 
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mmo^ : cDNA 

mm 

^n— y :p64-k4 

1..60 sig peptide 
61.. 393 mat peptide 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTG CTG CTG CTC TGG GTT CCA 48 
Met Glu Ser Asp Thr Leu Leu Leu Irp Val Leu Leu Leu Trp Val Pro 
-20 -15 -10 -5 

GGT TCC ACA GGT GAC ATT GTG TTG ATC CAA TCT CCA GCT TCT TTG GCT 96 
Gly Ser Thr Gly Asp lie Val Leu He Gin Ser Pro Ala Ser Leu Ala 

-1 5 10 

GTG TCT CTA GGG CAG AGG GCC ACC ATA TCC TGC AGA GCC AGT GAA AGT 144 
Val Ser Leu Gly Gin Arg Ala Thr He Ser Cys Arg Ala Ser Glu Ser 

15 20 25 

GTT GAT AGT TAT GGC AAT AGT TTT ATG CAC TGG TAG CAG CAG AAA CCA 192 
Val Asp Ser Tyr Gly Asn Ser Phe Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG CCA CCC AAA CTC CTC ATC TAT CGT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Pro Pro Lys Leu Leu He Tyr Arg Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG ATC CCT GCC AGG TTG AGT GGC AGT GGG TCT AGG ACA GAC TTC ACC 288 
Gly He Pro Ala Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr 
65 70 75 



wo 92/19759 



PCr/JP92/00544 



125 

CTC ACC ATT AAT CCT GTG GAG GCT GAT GAT GTT GCA ACC TAT TAG TGT 336 
Leu Thr lie Asn Pro Val Glu Ala Asp Asp Val Ala Thr Tyr Tyr Cys 

80 85 90 

CAG CAA AGT AAT GAG GAT CCT CCC AC6 TTC GGT GCT GGG ACC AAG CTG 384 
Gin Gin Ser Asn Glu Asp Pro Pro Thr Phe Gly Ala Gly Thr Lys Leu 

95 100 105 

GAG CTG AAA 393 
Glu Leu Lys 
110 

: 29 

mmoM^ : 417 

^MOMM : cDNA 

^v — y: p64-h2 
#^ : 1..57 sig peptide 
58.. 417 mat peptide 

mm 

ATG GGA TGG AGC GGG GTC TTT ATC TTC CTC CTG TCA GTA ACT GCA GGT 48 
Met Gly Trp Ser Gly Val Phe He Phe Leu Leu Ser Val Thr Ala Gly 
-15 -10 -5 
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GTC CAC TCC CAG GTT CAA TTG CAG CAG TCT GGA GCT GAG TTG ATG AAG 96 
Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys 

-1 5 10 

CCT GGG GCC TCA GTG AAG ATC TCC TGC AAG GCT ACT GGC TAC ACA TTC 144 
Pro Gly Ala Ser Val Lys He Ser Cys Lys Ala Thr Gly Tyr Thr Phe 

15 20 25 

AGT AGT TAT TGG ATA GTG TGG ATA AAG CAG AGG CCT GGA CAT GGC CTT 192 
Ser Ser Tyr Trp He Val Trp He Lys Gin Arg Pro Gly His Gly Leu 
30 35 40 45 

GAG TGG ATT GGA GAG ATT TTA CCT GGA ACC GGT AGT ACT AAC TAC AAT 240 
Glu Trp He Gly Glu He Leu Pro Gly Thr Gly Ser Thr Asn Tyr Asn 

50 55 60 

GAG AAA TTC AAG GGC AAG GCC ACA TTC ACT GCA GAT ACA TCT TCC AAC 288 
Glu Lys Phe Lys Gly Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

ACA GCC TAC ATG CAA CTC AGC AGC CTG ACA TCT GAG GAC TCT GCC GTC 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCA AGT CTA GAC AGC TCG GGC TAC TAT GCT ATG GAC TAT 384 
Tyr Tyr Cys Ala Ser Leu Asp Ser Ser Gly Tyr Tyr Ala Met Asp Tyr 

95 100 105 

TGG GGT CAA GGA ACC TCA GTC ACC GTC TCC TCA 417 
Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser 
110 115 120 

iB?IJ0#-t : 30 
: 381 
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@e?lj0«!i : cDNA 

mm 

^u — y : pl46-k3 
#M J 1..60 sig peptide 
61.. 381 mat peptide 

ATG GTG TCC ACA CCT CAG TTC CTT GGT CTC CTG TTG ATC TGT TTT CAA 48 
Met Val Ser Thr Pro Gin Phe Leu Gly Leu Leu Leu He Cys Phe Gin 
-20 -15 -10 -5 

GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 96 
Gly Thr Arg Cys Asp lie Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 

-1 5 10 

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AG6 GCA AGT CAG GAC 144 
Ala Ser Leu Gly Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp 

15 20 25 

ATT AGT AAT TAT TTA AAC TGG TAT CAA CAG AAA CCA GAT GGA ACT GTT 192 
He Ser Asn Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val 

30 35 40 

AAA CTC CTG ATC TAC TAT ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240 
Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
45 50 55 60 
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AGG TTC AGT GGC AGT GGG 
Arg Phe Ser Gly Ser Gly 
65 

AAC CTG GAG CAA GAA GAT 
Asn Leu Glu Gin Glu Asp 
80 

ACG CCT CCG TGG ACG TTC 
Thr Pro Pro Trp Thr Phe 
95 

: 31 

mWM^ ' 402 

mi 

^u—y. pl46-hl 

1..51 sig peptide 
52.. 402 «at peptide 

mi 

ATG GAG CTG GAT CTT TAT CTT ATT CTG TCA GTA ACT TCA GGT GTC TAG 
Met Glu Leu Asp Leu Tyr Leu He Leu Ser Val Thr Ser Gly Val Tyr 
-15 -10 -5 



TCT GGA ACA GAT TAT TCT CTC ACC ATT AGC 288 

Ser Gly Thr Asp Tyr Ser Leu Thr He Ser 

70 75 

ATT GCC AGT TAC TTT TGC CAA CAG GGT TAT 336 

He Ala Ser Tyr Phe Cys Gin Gin Gly Tyr 

85 90 

GGT GGA GGC ACC AAG TTG GAA ATC AAA 381 

Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 
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TCA CAG GTT CAG CTC CAG CAG TCT GGG GCT GAG CTG GCA AGA CCT GGG 96 
Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Ala Arg Pro Gly 
-1 5 10 15 

GCT TCA GTG AAG TTG TCC TGC AAG GCT TCT GGC TAC ACC TTT ACT AAC 144 
Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn 

20 25 30 

TAC TGG GTG CAG TGG GTA AAA CAG AGG CCT GGA CAG GGT CTG GAA TGG 192 
Tyr Trp Val Gin Irp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp 

35 40 45 

ATT GGG TCT ATT TAT CCT GGA GAT GGT GAT ACT AGG AAC ACT CAG AAG 240 
lie Gly Ser lie Tyr Pro Gly Asp Gly Asp Thr Arg Asn Thr Gin Lys 

50 55 60 

TTC AAG GGC AAG GCC ACA TTG ACT GCA GAT AAA TCC TCC ATC ACA GCC 288 
Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser lie Thr Ala 

65 70 75 

TAC ATG CAA CTC ACC AGC TTG GCA TCT GAG GAC TCT GCG GTC TAT TAC 336 
Tyr Met Gin Leu Thr Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Tyr 
80 85 90 95 

TGT GCA AGA TCG ACT GGT AAC CAC TTT GAC TAC TGG GGC CAA GGC ACC 384 
Cys Ala Arg Ser Thr Gly Asn His Phe Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

ACT CTC ACA GTC TCC TCA 402 
Thr Leu Thr Val Ser Ser 
115 
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ie^IJ#^ : 32 
ge?a©:g$ : 35 

mom : 
mm 

ACAflAGCTTC CACCATGGAG TCAGACACAC TCCTG 



: 33 

iS^lj0^$ : 36 

mmom - mm 
mm 

GGCTAAGCTT CCACCATGGG ATGGAGCGGG ATCTTT 



ge^J#^ : 34 
mmoM"^ : 35 

mmom ■ mm 
mom : 

mmowm-'^i^BNA 
mm 

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 



35 
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fie5!l#-t : 35 
ge^IjO:l$ : 36 

mm 

GTTGGATCCA CTCACCTGCA GAGACAGTTA CCAGAG 36 

@e^!l#-^ : 36 
B5^!]©:1$ : 35 

mom. : 

CTTGGATCCA CTCACGATTT ATTTCCAGCT TGGTC 35 

mmm^ - 37 

mmoM'^ : 35 

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 35 
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: 38 

ge^IJOS^ : 36 

mmm : mm 
mom : 

ACAAAGCTTC CACCATGGTG TCCTCAGCTC AGTTCC 36 

mmm^ : 39 

ie^lj0:l$ : 39 

mom : 

TGTTAGATCT ACTCACCTGA GGAGACAGTG ACTGAGGTT 39 

mmm^ : 40 

mmoM^ : 36 

is^uoM : mm 

mom : -ffi 

GTCTAAGCTT CCACCATGAG AGTGCTGATT CTTTTG 36 
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iB^IJ#-t : 41 
mmo^^ : 17 

mwm : mm 
mom : 

TACGCAAACC GCCTCTC 17 



ie^lj#-t : 42 
i2?ll©:l$ : 18 

mwm : mm 



mm 

GAGTGCACCA TATGCGGT 18 

@B?!l#-t : 43 
mM(D&^ : 55 

mom : 

ACCGTGTCTG GCTACACCTT CACCAGCGAT CATGCCTGGA GCTGGGTGAG ACAGC 55 
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ge^U#^ : 44 
gg^!l0g$ : 63 

mmom • mm 

TGAGTGGATT GGATACATTA GTTATAGTGG AATCACAACC TATAATCCAT 50 
CTCTCAAATC CAG 63 



: 45 

i^J©:l$ : 54 

mmm. : mm. 

TATTATTGTG CAAGATCCCT AGCTCGGACT ACGGCTATGG ACTACTGGGG TCAA 54 



: 46 

iS?!l©:l$ : 27 

ie^!l©Sli:-^^DNA 
IBM 

GTGACAATGC TGAGAGACAC CAGCAAG 
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@e?!l#-^ : 47 
mmo^^ : 24 



GGTGTCCACT CCGATGTCCA ACTG 24 



ie?lj#-t : 48 
mmoM^ : 27 

ie^lJ©Syi:'^^DNA 

GGTCTTGAGT GGATGGGATA CATTAGT 27 

mmm^ : 49 

mmoM^ : 29 

GTGTCTGGCT ACTCAATTAC CAGCATCAT 29 
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: 50 

i2^!l®^$ : 48 

mom : 

TGTAGAGCCA GCCAGGACAT CAGCAGTTAC CTGAACTGGT ACCAGCAG 48 
gS?!l#-t : 51 

mmm :42 

mom. : -*ti 

ATCTACTACA CCTCCAGACT GCACTCTGGT GTGCCAAGCA GA 42 

g^J#-t :52 

ie?IJ©:l$ : 50 

mom : 
mm 

ACCTACTACT GCCAACAGGG TAACACGCTT CCATACACGT TCGGCCAAGG 50 
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mmm^ : 53 
m^a>^^ : 27 

nmom : mm 
mom : 

AGCGGTACCG ACTACACCTT CACCATC 27 

iS^!l#-^ : 54 
ge?!l©:l$ : 706 

mom : 
mm 

i?n-y : pUC-RVh-PMlf 

T^y^ -19—1 : leader 
T^/^ 1-30: FBI 
T^y^ 31-36 :CDR1 
r^ym 37-50 :FR2 
r^^m 51-66 : CDR2 
r^/m 67-98 : FR3 
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r^ym 99-108:CDR3 

r^/m 109-119:FR4 

5? ^ K 1-6 Hind III 

54-135 intron 

yi^^U:t^V 258—348 intron/aberrant splicing 

ji^^U^^V 505-706 intron 

U^t"^ V 701-706 Bam HI l^fe 

AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 49 
Met Gly Trp Set Cys He lie Leu Phe Leu Val Ala Thr Ala 
-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103 
Thr 
-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC CAG GTC CAA 155 

Gly Val His Ser Gin Val Gin 
1 

CTG CAG GAG AGC GGT CCA GGT CTT GTG AGA CCT AGC CAG ACC CTG AGC 203 
Leu Gin Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin Thr Leu Ser 

5 10 15 

CTG ACC TGC ACC GTG TCT GGC TAC TCA ATT ACC AGC GAT CAT GCC TGG 251 
Leu Thr Cys Thr Val Ser Gly Tyr Ser He Thr Ser Asp His Ala Trp 
20 25 30 35 

AGC TGG GTG AGA CAG CCA CCT GGA CGA GGT CTT GAG TGG ATT GGA TAC 299 
Ser Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp He Gly Tyr 
40 45 50 
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ATT AGT TAT AGT GGA ATC ACA ACC TAT AAT CCA TCT CTC AAA TCC AG A 347 
He Ser Tyr Ser Gly He Thr Thr Tyr Asn Pro Ser Leu Lys Ser Arg 

55 60 65 

GTG ACA ATG CTG AGA GAC ACC AGC AAG AAC CAG TTC AGC CTG AGA CTC 395 
Val Thr Met Leu Arg Asp Thr Ser Lys Asn Gin Phe Ser Leu Arg Leu 

70 75 80 

AGC AGC GTG ACA GCC GCC GAC ACC GCG GTT TAT TAT TGT GCA AGA TCC 443 
Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg Ser 

85 90 95 

CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT CAA GGC AGC CTC GTC 491 
Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Gin Gly Ser Leu Val 
100 105 110 115 

ACA GTC TCC TCA G GTGAGTCCTT ACAACCTCTC TCTTCTATTC AGCTTAAATA 544 
Thr Val Ser Ser 

GATTTTACTG CATTTGTTGG GGGGGAAATG TGTGTATCTG AATTTCAGGT CATGAAGGAC 604 
TAGGGACACC TTGGGAGTCA GAAAGGGTCA TTGGGAGCCC GGGCTGATGC AGACAGACAT 664 
CCTCAGCTCC CAGACTTCAT GGCCAGAGAT TTATAGGGAT CC 706 

: 55 

mm^i^ : 506 

mom : -MM 
mm 
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^n— y : pUC-RVl-PMla 
#m : t ML-GBClM-r-SS^^t h^fcPM-lgt#:® L|P[V$IM^'f-v/'3 y(a) 

T^/^ -19—1 : leader 

r^yW^ 1-23: FBI 

r^ym 24-34 :CDR1 

r^ym 35-49 :FR2 

r^JM 50-56 :CDR2 

r^ym 57-88 :FR3 

r^jm 89-97 :CDR3 

r^ym 98-117:FR4 

yt^^U^^V 1-6 : Hind III gPfi 

pi^U^'^'V 54-135; intron 

5?t5^U:*-^K 268—376: intron/aberrant splicing 

yi^^U^^V 469-506: intron 

yt.^l'^^V 501-506: Bam HI 

mi 

AftGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 49 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala 
-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103 

Tbr 
-5 

CAAT6ACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC GAC ATC GAG 155 

Gly Val His Ser Asp He Gin 
1 
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ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC AGC GTG GGT GAC AGA GTG 203 
Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val 

5 10 15 

ACC ATC ACC TGT AGA GCC AGC CAG GAC ATC AGC AGT TAC CTG AAT TGG 251 
Thr He Thr Cys Arg Ala Ser Gin Asp He Ser Ser Tyr Leu Asn Trp 
20 25 30 35 

TAC CAG CAG AAG CCA GGT AAG GCT CCA AAG CTG CTG ATC TAC TAC ACC 299 
Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr Tyr Thr 

40 45 50 

TCC AGA CTG CAG TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC 347 
Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser 

55 60 65 

GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC 395 
Gly Thr Asp Phe Thr Phe Thr He Ser Ser Leu Gin Pro Glu Asp He 

70 75 80 

GCT ACC TAC TAC TGC CAA CAG GGT AAC ACG CTT CCA TAC ACG TTC GGC 443 
Ala Thr Tyr Tyr Cys Gin Gin Gly Asn Thr Leu Pro Tyr Thr Phe Gly 

85 90 95 

CAA GGG ACC AAG GTG GAA ATC AAA C GTGAGTAGAA TTTAAACTTT 488 
Gin Gly Thr Lys Val Glu He Lys 
100 105 

GCTTCCTCAG TTGGATCC 506 

@e^IJ#^ : 56 

nmo^-^ : 438 
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^u — y: pUC-fiVh-PMlf-4 

t: HL-6Bt;:jt^:r'Si:^^t hfbPM-mflsoHll'vmji/'f— >"3 y(f) 

T ^ / ^ -19- -1 : leader 
r^^m 1-30; FBI 
r^ym 31-36 :CDR1 
r^jm 37-50 :FR2 
r^/m 51-66 :CDR2 
r^ym 67-98 :FB3 
r^ym 99-108:CDB3 
r^ym 109-119:FR4 

V 1 - 6 : Hind III gjSS 
yi.^U^^V 432-438: Ban HI 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC CAG GTC CAA CTG CAG GAG AGC GGT CCA GGT 98 
Ala Thr Gly Val His Ser Gin Val Gin Leu Gin Glu Ser Gly Pro Gly 
-5 1 5 10 



^ ^ ^ a 
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CTT GTG A6A CCT AGC CAG ACC CTG AGC CTG ACC TGC ACC GTG TCT GGC 146 
Leu Val Arg Pro Ser Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly 

15 20 25 

TAC TCA ATT ACC AGC GAT CAT GCC TGG AGC TGG GTT CGC CAG CCA CCT 194 
Tyr Ser He Thr Ser Asp His Ala Trp Ser Trp Val Arg Gin Pro Pro 

30 35 40 

GGA CGA GGT CTT GAG TGG ATT GGA TAC ATT AGT TAT AGT GGA ATC ACA 242 
Gly Arg Gly Leu Glu Trp He Gly Tyr He Ser Tyr Ser Gly He Thr 

45 50 55 

ACC TAT AAT CCA TCT CTC AAA TCC AGA GTG ACA ATG CTG AGA GAC ACC 290 
Thr Tyr Asn Pro Ser Leu Lys Ser Arg Val Thr Met Leu Arg Asp Thr 

60 65 70 

AGC AAG AAC CAG TTC AGC CTG AGA CTC AGC AGC GTG ACA GCC GCC GAC 338 
Ser Lys Asn Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp 
75 80 85 90 

ACC GCG GTT TAT TAT TGT GCA AGA TCC CTA GCT CGG ACT ACG GCT ATG 386 
Thr Ala Val Tyr Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met 

95 100 105 

GAC TAC TGG GGT CAA GGC AGC CTC GTC ACA GTC TCC TCA G GTGAGTGGAT 436 
Asp Tyr Trp Gly Gin Gly Ser Leu Val Thr Val Ser Ser 

110 115 
CC 438 

mn^^ : 57 
mWM-^ : 402 
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mm 

^u — y: pUC-BVl-PMla 

T$y^ -19- -1: leader 
r^^m 1-23:FR1 
r^/m 24-34 :CDR1 
r^JM 35-49 :FE2 
r^jm 50-56 :CDB2 
r^^m 57-88 :FR3 
T^y^ 89-97 :CDE3 
r^/m 98-107:FR4 
yi^^U:t^V 1-6 : Hind III 
yi^^U^^V 397-402: Bam HI 

mn 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser 
-5 1 5 10 



^^^^ mm 
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CTG AGC GCC AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AGA GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser 

15 20 25 

CAG GAC ATC AGC AGT TAC CTG AAT TGG TAC CAG CAG AAG CCA GGA AAG 194 
Gin Asp He Ser Ser Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Gly Lys 

30 35 40 

GCT CCA AAG CTG CTG ATC TAC TAC ACC TCC AGA CTG CAC TCT GGT GTG 242 
Ala Pro Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val 

45 50 55 

CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC 290 
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr 

60 65 70 

ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAG 338 
He Ser Ser Leu Gin Pro Glu Asp lie Ala Thr Tyr Tyr Cys Gin Gin 
75 80 85 90 

GGT AAC ACG CTT CCA TAC ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC 386 
Gly Asn Thr Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Val Glu He 

95 100 105 

AAA C GTGAGTGGAT CC 402 
Lys 



ie^!l#-^ : 58 
m^iCOM^ : 36 

ae^ijoM : mm 
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mm 

TAAGGATCCA CTCACCTGAG GAGACTGTGA CGAGGC 36 
mm^^ : 59 

mmom : 

mmo^-.^mDNA 
mm 

ATCAAGCTTC CACCATGGGA TGGAGCTGTA TC 32 

ieM#-^:60 
ffi^©:g$ : 30 

mmcom : ^ 

mma>^'.^mNA 

mm 

AATGGATCCA CTCACGTTTG ATTTCCACCT 30 

mmm^ : 61 
iB^IJ©:^^ : 33 

mmcom • mm 
mom. ' 



wo 92/19759 



PCr/JP92/00544 



147 



mm 

CATGCCTGGA GCTGGGTTCG CCAGCCACCT GGA 33 



mmm : 62 

mnoM^ : 33 



TCCAGGTGGC TGGCGAACCC AGCTCCAGGC ATG 33 

: 63 
: 30 

mm : 
m\ 

CAGCAGAAGC CAGGAAAGGC TCCAAAGCTG 30 

@e?U#-t : 64 
mmo^^ : 30 

mmom mm 

IB?IJ0^:-^^DNA 
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CAGCTTTGGA GCCTTTCCTG GCTTCTGCTG 
ge?!I#^ : 65 

mw^-^ ' 66 

ACCTGTAGAG CCAGCAAGAG TGTTAGTACA TCTGGCTATA GTTATATGCA 
CTGGTACCAG CAGAAG 

mmm^ : 66 
m^CDM-^ : 15 

GCTGGCTCTA CAGGT 
: 67 

iS?!l®^$ : 48 

mom : 
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mm 

AAGCTGCTGA TCTACCTTCC ATCCACCCTG GAATCTGGTG TGCCAAGC 48 

iB^J#-t : 68 
mmCD^^ : 15 

mm 

GTAGATCAGC AGCTT 15 

ie^J#-t : 69 

mmo^-^ : 48 

mmcoM : 
mm : -^m 

GCTACCTACT ACTGCCAGCA CAGTAGGGAG ACCCCATACA CGTTCGGC 48 

mm^- : 70 
mmcO^^ : 15 

mmom : 

IIOI^ : -MM 
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mm 

CTGGCAGTAG GTAGC 15 

iS^!l#-t : 71 

: 414 

mmom mm 
mom : 

fm 

^a — y :pUC-RVl-1220a 

r^/m -19- -1: leader 
r^/m 1-23: FBI 
r^JM 24-38 :CDR1 
r^ym 39-53 :FR2 
r^JM 54-60 :CDR2 
r^/m 61-92 :FR3 
r^jm 93-101:CDR3 
r^/m 102-111:FR4 

1-6 t Hind III gPS 
7^^ V 408-414: Bam HI fUS 



mm 
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mm 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser 
-5 -11 5 10 

CTG AGC GCC AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AGA GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser 

15 20 25 

AAG AGT GTT AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAG CAG 194 
Lys Ser Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin 

30 35 40 

AAG CCA GGA AAG GCT CCA AAG CTG CTG ATC TAC CTT GCA TCC AAC CTG 242 
Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr Leu Ala Ser Asn Leu 

45 50 55 

GAA TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC 290 
Glu Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

60 65 70 

TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC 338 
Phe Thr Phe Thr He Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr 
75 80 85 90 

TAC TGC CAG CAC AGT AGG GAG AAC CCA TAC ACG TTC GGC CAA GGG ACC 386 
Tyr Cys Gin His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gin Gly Thr 
95 100 105 
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AAG GTG GAA ATC AAA CGTGAGTGGA TCC 414 
Lys Val Glu He Lys 
110 

: 72 

f&moM^ : 45 

mmom : ^ 

GGTTATTCAT TCACTAGTTA TTACATACAC TGGGTTAGAC AGGCC 45 
: 73 

ie^J®:!^ : 27 



AGTGAATGAA TAACCGCTAG CTTTACA 27 
mnoM^ : 69 

mom : 
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GAGTGGGTGG GCTATATTGA TCCTTTCAAT GGTGGTACTA GCTATAATCA 50 
6AA6TTCAAG GGCAGGGTT 69 

: 75 

mm^^ : 15 

mwm : mm 
mm 

ATAGCCCACC CACTC 15 

mmm : 76 

BH?lj©S$ : 36 

mom : 

mm 

GGGGGTAACC GCTTTGCTTA CTGGGGACAG GGTACC 36 
: 77 

@B?y®:l$ : 36 

mmom : mm 
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mm 

AGCAMGCGG TTACCCCCTC TGGCGCAGTA GTAGAC 
B2^!I0^$ : 30 

mm 

CAAGGTTACC ATGACCGTGG ACACCTCTAC 
@e^!j®g$ : 30 

CACGGTCATG GTAACCTTGC CCTTGAACTT 

@B^!l#-t : 80 
WW^'^ : 30 

mm<Dm - wm 



wo 92/19759 



PCr/JP92/00544 



155 

ie?flCDa^:^^DNA 

GGGCTCGAAT GGATTGGCTA TATTGATCCT 30 



ie?!l#-t : 81 
ie?!l©S$ : 30 

mm<Dm : 
mm : -*iK 

mm 

AGGATCAATA TAGCCAATCC ATTCGAGCCC 30 

@e^!l#-^ : 82 
ie^lJ©S$ : 16 

GTAAAACGAG GCCAGT 16 



mmm^ : 83 

mm^-^ : 17 
mmm. mm 
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AACAGCTATG ftCCATGA 17 

aS?U#^ : 84 
IB^J©M$ : 433 

@2^!i®M : mm 
mm 

^u^y : pUC-RVh- 1220b 

t ML-6Rt::Mf'ilfli^t: h{bflUK12-20gi#^© HII Vfl^z-^-v/' 3 > 

T^y^ -19- -1: leader 
T^y^ 1-30:FR1 
r^/m 31-35 : CDR1 
r^^m 36-49 :FR2 
r^ym 50-66 :CDR2 
r^ym. 67-98 :FR3 
r^ym 99-105:CDR3 
T^y^ 106-116:FR4 
y^^U±^V 1-6 : Hind III 
yi^^U^^V 427-433: Bam HI gPfS 
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mm 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GTG TTT TGC CTG CTC GCC 51 
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 
-15 -10 
GTG GCT CCT GGG GCC CAC AGC CAG GTG GAA CTA GTG CAG TCC GGC GCC 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAG TGG GTG GGC TAT ATT GAT CCT TTC AAT GGT GGT 243 
Gly Gin Gly Leu Glu Trp Val Gly Tyr He Asp Pro Phe Asn Gly Gly, 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC • 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 
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TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 433 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

: 85 

^MOM^ 433 

hjKn>>'-: fillip 
iB^IJ©^ : ^^DNA 

^u — y I paC-SVh-1220d 

mm,' t }-ii-mznt^wmL^ h{tiAUKi2-2ojn;fl^©HCiv?i^K— >*a y 

T -19- -1: leader 

r^/m 1-30:FR1 
r^JM 31-35 :CDR1 
r^ym 36-49 :FB2 
r^/M 50-66 :CDR2 
r^ym 67-98 :FR3 
r^ym 99-105:CDR3 
r^jm 106-116:FR4 
yi.i^U^'^-V 1-6 : Hind III ^© 
Y 427-433: Bam HI 



m m ^ 
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AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GTG TTT TGC CTG CTC GCC 51 
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 
-15 -10 
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAA TGG ATT GGC TAT ATT GAT CCT TTC AAT GGT GGT 243 
Gly Gin Gly Leu Glu Trp lie Gly Tyr He Asp Pro Phe Asn Gly Gly 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 
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TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

ge^J#-t : 86 
ge^lj0:l$ : 90 

mi 

GATAAGCTTG CCGCCACCAT GGACTGGACC TGGAGGGTCT TCTTCTTGCT 
GGCTGTAGCT CCAGGTGCTC ACTCCCAGGT GCAGCTTGTG 

@S^IJ#^ : 87 
S^IJ0:1$ : 90 

CACTCCCAGG TGCAGCTTGT GCAGTCTGGA GCTGAGGTGA AGAAGCCTGG 
GGCCICAGTG AAGGTTTCCT GCAAGGCTTC TGGATACTCA 

: 88 
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mom : 

TGCAAGGCTT CTGGATACTC ATTCACTAGT TATTACATAC ACTGGGTGCG 50 
CCAGGCCCCC GGACAAAGGC TTGAGTGGAT GGGATATATT 90 

@e?!l#-t : 89 

M^m^^ : 90 

mmm mm 
mom. : -^m 

mm 

CTTGAGTGGA TGGGATATAT TGACCCTTTC AATGGTGGTA CTAGCTATAA 50 
TCAGAAGTTC AAGGGCAGAG TCACCATTAC CGTAGACACA 90 

mm^- : 90 

nmoM^ : 90 

h*'av?-:ii:||[:f^ 

GTCACCATTA CCGTAGACAC ATCCGCGAGC ACAGCCTACA TGGAGCTGAG 50 
CAGCCTGAGA TCTGAAGACA CGGCTGTGTA TTACTGTGCG 90 
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mm^ : 91 

SB^JCDS^ :94 

nmom : mm 

ACGGCTGTGT ATTACTGTGC GAGAGGGGGT AACCGCTTTG CTTACTGGGG 50 
CCAGGGAACC CTGGTCACCG TCTCCTCAGG TGAGTGGATG CGAC 94 

iH^!l#^ : 92 
iS^!l0S$ : 15 

mom ' 

GATAAGCTTG CCGCC 15 

@e?lM-^ : 93 
ie?aCD:S$ : 15 

GTCGGATCCA CTCAC l^' 
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i2?lj£D:g$ : 433 

mmm. : mm 



D-y : pUC-RVh -sle 1220Ha 
h HL-6Rtr^1-^W^^t bsleAUK12-2Oin:#:0HMVMii^N-i/ g y 

T^y^ -19--l:leader 
r^ym 1-30:FR1 
r^JM 31-35 :CDR1 
r^jm 36-49 :FR2 
7^^^ 50-66 :CDR2 
r^^m 67-98 :FR3 
T§y^ 99-105:CDR3 
r^jm 109-116:FR4 
5? V 1 - 6 : Hind III gp© 

K 427-433: Bam HI mi. 

mm 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala 
-15 -10 



ir fz m 
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GTA GCT CCA GGT GCT CAC TCC CAG GTG CAG CTT GTG CAG TCT GGA GCT 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAG GTG AAG AAG OCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCT TCT 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 J 25 

GGA TAG TCA TTC ACT AGT TAT TAC ATA CAC TGG GTG CGC CAG GCC CCC 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGA CAA AGG CTT GAG TGG ATG GGA TAT ATT GAC CCT TTC AAT GGT GGT 243 
Gly Gin Arg Leu Glu Trp Met Gly Tyr He Asp Pro Phe Asn Gly Gly 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AGA GTC ACC ATT ACC GTA GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Arg Val Thr He Thr Val Asp 

60 65 70 

ACA TCC GCG AGC ACA GCC TAC ATG GAG CTG AGC AGT CTG AGA TCT GAA 339 
Thr Ser Ala Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACG GCT GTG TAT TAC TGT GCG AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 

TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA GGTGAGTGGA TCC 433 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

: 95 

mWM^ : 27 



wo 92/19759 



PCT/JP92/00544 



165 

AGGCTTGAGT GGATTGGATA TATTGAC )_ 27 

le^IJ^-^ : 96 
ie^O0:g$ : 27 

se^ijoM : mm 
mom. : 

ie^!l0ffl0:^^DNA 

AAGTTCAAGG GCAAGGTCAC CATTACC 27 

mm^^ : 97 
Be?lI©S$ : 30 

aei^o©^ : mm 
mom. : 

mm 

GGTGCTTCCG TGAAAGTCAG CTGTAAAGCT 30 

mm^^ : 98 
Se^lJ©:l$ : 30 
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mnom : mm 
mom : -^m 

mm 

AGCTTTACAG CTGACTTTCA CGGAAGCACC 
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m m (D m m 

1. h h ^ y - n ^ ^ y - 6 ( I L - 6 R ) 

(VMM) o 

2 . ie?!l#-t 2 4 . 2 6, 2 8 J^Ch' 3 0 0V>-rtL*>t;:^$ 

3. t h I L - 6 R v^X^y' ^~:^;l/f^[#:© 

-sk'-II (Hii) V^Jio 

4 . 2 5, 2 7, 2 9 RZ^ 3 1 0 "T tL 1:: * $ 

5. ( 1 ) t b L^^ltMM ( CMM) . h I L - 

( 2 ) b h Emcmm. rzj^ b f i l - e r tn^t^-r § 

6. h9I2-7'!;>^ LllVfIJi>()^ge^0#-i-2 4 . 2 6. 2 8 S. 
fgv^; X Hg( V$IM:&^@e^#-t 2 5 , 2 7. 2 9 RZJ^ 3 lO 

7. t h I L - 6 R JUMt" S X ^ y ^ n ;i/fn:#;© 
LIK VMji©ffiMf4^^$IJi (CDR) . 

8 . ie?!l#-t 2 4 . 2 6. 2 8 3 0 ©^^•rtl;{)>tw:^$ 
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nmym^o c d Ro 

1 0 . ie^IJ#-^ 2 5. 2 7, 2 9^V^3 1 (D \r^-m-^-(Z^ 

0^^9 tuiais© c D Ro 

11. ( 1 ) t F LH V$IM0 7 U-J.V-^mM(F R). 

(2) }^ V 1 L - 6 RlzMt J if ti-t JumW- 

(D Lm^MMO C D R. 

^#^-?!^Sb^IL-6R JZl^f-r Sfii^OS^fiK (res 
h a p e d ) t h LII V$Iiio 

1 2. Hffi2CDR*>'@e?lJ#-^ 2 4. 26. 28 S.a^'3O0 

13. H5IBF R:(>^b b^#:R E I iZ^^t^. tt^Jl 1 1 

14. ^2t;:^^l^TRVL aXitRY L b<i:LT^$tl^ 

1 5. m^iz^i^^xRYt. tLxmt>^n?>r ^ ymm^i 

16. ( 1 ) F EmymM<DF R. RZJ^ 
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(2) \^ I L - Q RlzMt ^ / ^ ^-i- Jl^ijli^ 
©Hil VflJi© C D R. 

1 7 . h9IB C D R *^BB^lI#-t 2 5, 2 7. 2 9 JkZ)^ 3 1 O 

19. ^3trRV„ a, RV„ b. RV„ c, RV„ d, 

Rv„ e.xiiRv„ f i LT^$ T $ y ^ge^ij^^-r 

20. ^6J;:4bMt^RVH a, RV„ b, RV„ c hL < 
ItRVn d ^ XltMl IZ^if ^ R Y H a, RVh b, RV„ 
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